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OXIDES. 


aqueous  solution  of  chloride  of  ammonium      ( if 
Rose,  Tr.) 

b  =  hydrated.     Decomposed    to   a   on    boiling 
2  Sn  0,  H  0     with  water.     More  readily  soluble  in 

acids  than  metallic  tin  or  the  anli 
drous  protoxide.  (Berzelius.)  Soluble  in  aqu'. 
ous  solutions  of  caustic  potash,  and  soda,  eve 
dilute;  sparingly  soluble  (insoluble  (H.  Rose 
Tr.)]  in  a  solution  of  carbonate  of  ammonia 
nearly  insoluble  in  ammonia-water,  and  in  a  solu 
tion  of  carbonate  of  potash  (Wittstein) ;  solubl 
also  in  solutions  of  caustic  lime,  and  baryta :  a 
these  alkaline  solutions  are  decomposed  on  boi 
ing.  (Fremy,  Ann.  Ch.  et  Phys.,  (3  )  12.  pp.  460 
465.)  Sparingly  soluble  in  an  aqueous  solutior 
of  acetate  of  soda.  (Mercer.)  It  is  not  precip: 
tated  by  ammonia  from  solutions  containing  cit 
rate  of  soda.  (Spiller.)  Somewhat  soluble  in  ai 
aqueous  solution  of  waterglass  (acid  silicate  o 
soda  or  potash).  (Ordway,  Am.  J.  Sci.,  (2.)  32 
338  ;  compare  Ibid.,  33.  33.)  Soluble  in  aqueou 
solutions  of  hydrated  oxide  of  stibethylium,  an< 
of  hydrate  of  triethyltoluenylammonium.  Thos« 
of  the  salts  of  protoxide  of  tin  which  are  insolubli 
in  water  are  soluble  in  chlorhydric  acid  and  in  a 
solution  of  chloride  of  ammonium,  i.  e.  if  they 
have  not  been  ignited. 

When  boiled  with  a  very  dilute  solution  of  caustic 
potash,  so  long  as  it  continues  to  dissolve,  16  pts 
of  oxide  to  1  pt.  of  potash  will  be  taken  up.  Wher 
this  solution  is  evaporated,  it  forms  a  jelly  which 
slowly  dries  up  to  a  mass,  which  is  still' soluble  in 
water;  but  if  this  mass  is  ignited,  the  compound  o 
potash  and  tin  is  decomposed,  and  water  now 
dissolves  nothing  but  potash  from  the  mixture.  A 
solution  of  carbonate  of  potash  also  dissolves 
hydrate  of  tin,  under  certain  conditions.  Thus, 
when  a  solution  of  carbonate  of  potash  is  poured 
upon  the  hydrate  it  combines  therewith,  but  the 
resulting  compound  does  not  dissolve  in  the  al- 
kaline liquid.  If  the  latter  be  now  decanted,  the 
precipitate  washed  with  a  little  cold  water,  and 
then  treated  with  a  larger  quantity  of  pure  water, 
an  emulsion-like  liquid  is  obtained,  in  which, 
however,  carbonate  of  potash  produces  a  pre- 
cipitate. This  action  of  the  alkaline  carbonates 
is  due  to  the  formation  of  a  certain  quantity  of 
bicarbonate,  by  the  action  of  the  oxide  of  tin. 
When  precipitated  with  basic  succinate  of  ammo- 
nia, oxide  of  tin  is  completely  insoluble.  (Ber- 
zelius, Lehrb.,  2.  191.)  Even  when  recently  pre- 
cipitated it  is  only  sparingly  soluble  in  an  aque- 
ous solution  of  chloride  of  ammonium,  either  hot 
or  cold.  (Brett,  Phil.  Mag.,  1837,  (3.)  1O.  98.) 

"  YELLOW  OXIDE  OF  TIN."  Vid.  MetaStan- 
nate  of  Soda. 

PerOxiDE  OP  TIN. 

a  =  anhydrous.  Insoluble  in  water,  acids,  con- 
(. Stannic  Oxide.)  centrated  alkaline  solutions  or 
Sn  °2  caustic  ammonia.  Not  absolutely 

insoluble  in  dilute  nitric  acid. 
(Mulder,  Die  Silberprobirmethode,  p.  12.)  Only 
traces  of  it  can  be  dissolved  by  long-continued 
ebullition  in  chlorhydric  or  concentrated  sulphuric 
acid.  (H.  Rose,  Tr.) 

b  =  hydrated.     Soluble,   with   combination,   in 
«)  Sn02,HO  chlorhydric    and    sulphuric 

(MnnTry*°X^eofTin'    acids>  even  when  these  are 
Stanmc^d.)  ^Q      g^^   m  ^.^ 

One   modification    of   it   is 

soluble,  another  is  insoluble,  in  caustic  ammonia. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12.  481.) 
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soluble  in  an  aqueous  solution  of  caustic 
potash,  but  on  adding  to  this  solution  still  more 
potash   a  precipitate  may  form,  since  sta.mate  of 
potash  is  difficultly  soluble  in  a  concentrated  solu- 
tion of  potash  ;  on   adding  water,   however    this 
may  be  immediately  redissolved.     Somewhat  ,,,1- 
uble,  though  sparingly,  in  ammonia-water.     Com- 
pletely soluble  in  an  aqueous  solution  of  carbonate 
of  potash,  but  not  completely  soluble  in  a  solution 
of  carbonate  of  soda.     Carbonate  of  ammoni; 
haves  like  caustic  ammonia.   Insoluble  in  aqueous 
solutions  of  the  alkaline  bicarbonates  or  of  chlo- 
ride of  ammonium.     Easily  soluble  in  acids,  es- 
pecially in  dilute   sulphuric   and   in    nitric  'and 
chlorhydric  acids.     From  all  these  acid  solutions 
the  oxide  may  be  reprecipitated  by  largely  diluting 
with   water  and   then   boiling,   the    precipitation 
being  the  more  complete   in  proportion  as   less 
acid  and  more  water  is  present.     (H.  Ruse    Tr  ) 
While  still  moist  it  is  slightly   soluble  in  nitric 
acid  ;  but  from  this  solution  it  gradually  separates 
on  standing,  and   coagulates   at   once' when  the 
liquid  is  heated  to  50°;  if  nitrate  of  ammonia  be 
added  to  the  solution,  this  remains  clear  at  the 
ordinary  temperature.     If  the  oxide  precipitated 
by  heating  the  solution  is  treated  first  with  ammo- 
nia,   and    then    with    nitric   acid,   it    redissolves. 
(Berzelius,  Lehrb.,  2.  596.)     Soluble  in  solutions 
of  the  alkaline  sulphides.     (Berzclius,  Lehrb.,  2. 
600.)     Soluble  in  an  excess  of  an  aqueous  solu- 
tion of  hydrate  of  triethyltoluenylammonium.     It 
is  not  precipitated  by  ammonia  from    solutions 
which  contain  citrate  of  soda.    (Spiller.)   Though 
insoluble  in  nitric  acid,  peroxide  of  tin  dissolves 
when  treated  with  nitric  acid  and  ammonia.   (The- 
nard,  Ann.  de  Chim.,  43.  218.  [T.].) 

On  drying  the  hydrate  which  has  been  precipi- 
tated from  the  bichloride  by  ammonia  it  preserves 
all  its  properties,  and  dissolves  easily  in  chlor- 
lydric  acid  ;  on  heating  it  to  50°  it  loses  its  water, 
)ut  is  otherwise  unchanged ;  heated  to  80°  it  be- 
comes more  difficultly  soluble  in  chlorhydric  acid, 
a  portion  remaining  undissolved ;  but  that  which 
does  dissolve  is  still  the  modif.  a ;  on  heating  to 
.30°  it  loses  no  more  water,  but  a  portion  of  it  is 
till  soluble  in  chlorhydric  acid  ;  on  ignition  it 
ceases  to  be  soluble  in  chlorhydric  acid,  being  less 
oluble  therein  in  proportion  as  it  has  been  more 
trongly  heated.  (H.  Rose,  Tr.,  1.  252.) 

Most  of  the  salts  of  a  oxide  of  tin  are  soluble  in 
vater,   without  decomposition.      Those  of  them 
which  are  insoluble  in  water  dissolve  in  chlorhydric 
icid  ;  they  are  insoluble,  however,  in  solutions  of 
hloride  of  ammonium. 

Insoluble  in  water,  or  in  nitric  or  sulphuric 
Anomalous  Oxide.  Meta Stannic  Acid.)  acids.  Spar- 
Da  010,  5  H  0  (of  Fremy).  jngly  soluble 

in  chlorhydric 

icid.  (Frcsenius,  Quant.,  p.  154.)  Insoluble  in 
itric  acid,  even  when  previously  treated  with 
austic  ammonia  (Berzelius,  Lehrb.),  in  concen- 
rated  sulphuric  acid,  only  swelling  up  therein. 
>carcely  at  all  dissolved  by  chlorhydric  acid,  but 
ombines  therewith  to  a  salt  which  is  insoluble  in 
hlorhydric  acid ;  this  compound  is  soluble  in 

ater,  however.     (Berzelius,  I^ehrb.) 

When  metallic  tin  is  oxidized  by  means  of  nitric 
cid,  the  oxide  (ft)  obtained  is  completely  insolu- 
le  in  an  excess  of  the  acid  and  in  water ;  if  this 
xide  be  freed  from  adhering  nitric  acid,  by  care- 
il  washing,  and  then  treated  with  chlorhydric 
cid,  it  does  not  dissolve,  but  on  heating  the  mix- 
ure  of  chlorhydric  acid  and  oxide,  and  stibse- 
uently  adding  water,  a  clear  solution  is  obtained, 
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which,  however,  behaves  with  many  reagents  in 
an  entirely  different  manner  from  an  aqueous  so- 
lution of  sublimed  bichloride  of  tin  or  a  chlor- 
hvdric  acid  solution  of  the  oxide  a.  (H.  Rose, 
Tr.,  1.  247.)  On  diluting  the  chlorhydric  solution 
of  modif.  p  with  much  water,  and  then  boiling, 
a  portion  of  the  oxide  (p)  is  reprecipitated,  and 
this  reaction  occurs  more  readily  than  with  the 
chloride  of  the  other  modification  (a).  (H.  Rose, 
Tr.)  Neither  of  the  modifications  of  binoxide  of 
tin  are  soluble  in  a  solution  of  chloride  of  ammo- 
nium, even  after  long-continued  ebullition.  (H. 
Rose,  Tr.,  1.  253.) 

Entirely  insoluble  in  caustic  ammonia.  Solu- 
ble in  solutions  of  the  alkalies ;  if  such  alkaline 
solution  be  neutralized  by  an  acid,  another  hydrate 
of  tin  is  precipitated  insoluble  in  nitric  acid,  but 
soluble  in  all  proportions  in  caustic  ammonia. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  23.  402.)  In- 
soluble in  acids,  in  a  solution  of  caustic  ammonia, 
or  of  carbonate  of  ammonia.  Imperfectly  soluble 
in  solutions  of  the  alkalies  or  alkaline  carbonates. 
(Fremy,  in  Gm.)  Insoluble  in  a  solution  of  car- 
bonate of  potash.  (H.  Rose.) 

The  oxide  (p)  obtained  by  the  action  of  nitric 
acid  on  metallic  tin  is  completely  soluble  in  an 
aqueous  solution  of  caustic  potash,  as  is  also  the 
hydrate  precipitated  on  neutralizing  the  chlor- 
hydric-acid  solution ;  solutions  thus  obtained  are 
apt  to  be  cloudy  at  first,  but  clear  up  after  a  time 
on  standing.  The  addition  of  more  potash  is 
liable  to  produce  a  slight  precipitate,  but  this  dis- 
appears again  on  the  addition  of  water.  [Compare 
Stannate  of  Potash  (p).]  Insoluble  in  aqueous 
solutions  of  the  alkaline  carbonates  or  bicar- 
bonates.  (H.  Rose,  TV.) 

The  salts  of  p  oxide  of  tin  are  generally  diffi- 
cultly soluble  in  water,  and  are  decomposed  thereby 
to  insoluble  basic  salts  and  free  acid.  (Berzelius, 
Lehrb.) 

ProJOxiDE  OP  -TiN  with  JmOxiDE  OP  TIN. 
(SesguiOxide  of  Tin.)  While  yet  moist,  it  is  toler- 
Sn2  03  =  Sn  0,  Sn  02  ably  easily  and  completely 
soluble  in  ammonia-water. 
(Berzelius.)  Difficultly  soluble  in  dilute,  more 
easily  soluble  in  concentrated  chlorhydric  acid. 

OXIDE    OF    TITANIUM.     Insoluble   in  acids, 
(Titaiwus  Oxide.)     even  fluorhydric. 
TiO 

&es</H/OxiDE  OF  TITANIUM.  When  prepared 
(Black  Oxide  of  Titanium.)  in  the  moist  way  it  is  in- 
Ti2  08  soluble  in  water  or  am- 

monia-water, but  quickly 

oxidizes  to  titanic  acid.  It  is  soluble  in  the  oxy- 
gen acids,  but  is  oxidized  very  readily  in  these 
solutions.  '(Berzelius,  Lehrb.,'  2.  386.)  When 
prepared  in  the  dry  way  it  is  soluble  in  great  part 
in  acids.  (Berthier.)  Soluble  in  sulphuric  acid. 
Unacted  upon  by  chlorhydric  or  nitric  acid. 
(Ebelmen,  Ann.  Ch.  et  Phys.,  (3.)  20.  392.) 

OXIDE   OF   TOLUENYL.     Insoluble  in  water. 

(Oxide  of  Benzyl.  Oxide  of  Benz-  Decomposed  by 
Ethyl.  Benzy lie  Ether  Toluenyl  concentrated  sul- 
Ether.  Benzol  JfcAer.)  phurjc  ^  ^  by 

C'u  H7  0,  or  CJJ  HJ  j  02  phosphoric       acid. 

(Caunizaro,    Ann. 
Ch.  u.  Pharm.,  92.115.) 

OXIDE  OF  TUNGSTEN.  Insoluble  in  water. 
(Tungstous  Oxide.  Brown  Sparingly  soluble  in 
Oxide  of  Tungsten.)  cold>  more  readily  solu. 

ble    in  hot  chlorhydric 

and  sulphuric  acids.  Readily  soluble,  with  de- 
composition, in  a  concentrated  solution  of  cans-  , 


tic  potash.     Insoluble  in  boiling  ammonia-water. 
(Riche.) 

"BLUE  OXIDE  OF  TUNGSTEN."  Vid.  Tung- 
(Tungstic  Oxide.)  state  of  Tungsten. 

OXIDE  OF  TURPENTINE-OIL.  Soluble  in  wa- 
(Isomeric  with  Campholic  Acid.)  ter,  alcohol,  and 
C2o  HIS  °4  ether,  and  crystal- 

lizes   from   the   hot 
solutions  on  cooling.     (Sobrero.) 

/Su&OxiDE     OF    URANIUM  (?).    Ppt.    Decom- 

Ur4  Oa(?)      posed  by  water,  and  by  exposure  to  the 

air.      (Peligot,  Ann.   Ch.  et  Phys.,  (3.) 

ProtOxiDE  OF  URANIUM. 

(Formerly  mistaken  for  metallic  Uranium.) 

a  =  anhydrous.  When  prepared  in  the  dry  way, 
Ur  0  it  is  unacted  upon  by  dilute  chlorhydric  or 
sulphuric  acid,  even  when  these  are  boiling. 
Soluble  in  concentrated  sulphuric  acid,  and  in 
nitric  acid.  (Peligot,  Ann.  Ch.  et  Phys.,  (3.)  5. 
25.) 

b  =  hydrated.  Easily  soluble  in  dilute  acids, 
with  combination.  (Peligot,  loc.  cit.)  Insoluble 
in  aqueous  solutions  of  the  caustic  alkalies,  or  of 
the  carbonates  of  potash,  soda,  or  ammonia.  (Ber- 
zelius, Lehrb.,  2.  778.)  Soluble  in  aqueous  solu- 
tions of  the  alkaline  carbonates,  especially  of  car- 
bonate of  ammonia.  (Rammelsberg.) 

iSes^Mz'OxiDE  OF  URANIUM. 

( Uranic  Oxide  ) 

a  =  anhydrous.  Easily  soluble  in  nitric  acid. 
Ur2  03  (Peligot,  Ann.  Ch.  et  Phys.,  (3.)  5.  9.) 

b  =  hydrated.  Permanent.  Insoluble  in  water. 
Ur2  03,  H  0  Very  easily  soluble  in  cold  dilute 
nitric  acid.  (Malaguti,  Ann.  Ch.  et 
Phys.,  (3.)  9.  463.)  Easily  soluble  in  acids. 
(Berzelius,  Lehrb.)  Soluble  in  boiling  aqueous 
solutions  of  the  nitrates  of  the  sesquioxides  of  iron 
and  bismuth,  and  of  the  din-  and  protoxides  of 
mercury,  with  precipitation  of  the  oxides  in  these 
salts.  (Persoz,  Chim.  Moltc.,  p.  366.)  Not  decom- 
posed by  a  boiling  aqueous  solution  of  chloride  of 
ammonium,  which  nevertheless  dissolves  a  very 
small  quantity  of  it.  (H.  Rose,  Tr.)  Insoluble 
in  aqueous  solutions  of  caustic  ammonia,  potash, 
or  soda.  Easily  soluble  in  an  aqueous  solution  of 
sesquicarbonate  of  ammonia,  and  of  bicarbonate 
of  potash,  or  of  soda;  also  soluble,  though  less 
readily,  in  a  dilute  solution  of  monocarbonate  of 
potash.  (Ebelmen,  Ann.  Ch.  et  Phys.,  (3.)  5. 
220.)  Soluble  in  aqueous  solutions  of  carbonate 
or  bicarbonate  of  potash,  and  of  soda.  ( Chevreul.) 
When  in  presence  of  non-volatile  organic  sub- 
stances, like  tartaric  acid,  it  is  not  precipitated  by 
the  alkalies.  (H.  Rose,  7V.)  Most  of  its  com- 
pounds with  acids  are  easily  soluble  in  acids. 
For  its  compounds  with  bases,  see  URANIC  ACID. 

Pro^OxiDE  OF  URANIUM  with  /Sesgw'OxiDE  OF 
URANIUM. 

I.)  Ur304  =  UrO,Ur203 
(  Olive-green    Oxide  of  Uranium. 
Tritoxide  of  Uranium.) 

a  =  anhydrous.  Soluble  in  acids,  with  decom- 
position, forming  salts  of  the  proto-  and  sesqui- 
oxide.  (Peligot,  Ann.  Ch.  et  Phys.,  (3.)  5.  27.) 
Not  attacked  by  cold  dilute  acids.  Easily  soluble 
in  nitric  acid.  Soluble  in  warm,  very  dilute  sul- 
phuric acid.  On  digesting  with  chlorhydric  acid 
a  portion  dissolves  while  the  residue  contains 
more  of  the  protoxide  than  at  first,  since  the  ses- 
quioxide  dissolves  by  preference.  Insoluble,  even 
when  hydrated,  in  an  aqueous  solution  of  caustic 
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potash.  (H.  Rose,  Tr.)  After  ignition,  it  is  but 
difficultly  soluble  in  dilute  chlorhydric  or  sulphuric 
acid  ;  it  is  more  readily  soluble  in  hot  strong  acids, 
being  completely  dissolved  by  concentrated  sul- 
phuric acid.  (Arfvcdson.) 

6  =  hydrated.  Easily  soluble  in  acids,  except- 
ing when  it  has  been  boiled  with  water  for  a  long 
time.  Soluble  in  aqueous  solutions  of  the  alka- 
line carbonates. 


II.)  Ur4<)6  =  2UrO;  Ur2  03       Soluble  in  acids, 

(Black  Oxide  of  Uranium.  with      decomposi- 

Deutoxide  of  Uranium.)  ^  forming  salts 

of  the  proto-  and 

sesqnioxide.       (Peligot,  Ann.    Ch.  et  Phys.,  (3.) 
5.  26.) 


OF  VANADIUM.    Insoluble  in  water, 
V  0    acids,  or  alkaline  solutions,  when  out  of  con- 

tact with  the  air. 
BmOxiDE  OF  VANADIUM. 

(  Vanadic  Oxide.     Variations  Acid.) 

a  =  anhydrous.  After  ignition  it  is  only  slowly, 
V  02  though  completely,  soluble  in  acids. 

b  =  hydrated.  Insoluble  in  water.  Soluble  in 
V  02,  H  0  acids.  Exceedingly  sparingly  soluble 
in  succinic  acid.  (Berzelius.)  Soluble 
in  aqueous  solutions  of  the  caustic,  carbonated, 
and  bicarbonated  alkalies,  including  carbonate  of 
ammonia.  Most  of  the  hydrated  salts  of  vanadic 
oxide  are  soluble  in  water. 

"PURPLE  OXIDE  OF  VANADIUM."  Soluble 
in  water. 

"  GREEN  OXIDE  OF  VANADIUM."     Vid.  Vana- 

(  Yellow  Oxide  of  Vanadium.  diate     of    Vana- 

Yellow-  Green  Oxide  of  Vanadium. 
Orange-  Yellow  Oxide  of  Vanadium.)     ( 

OXIDE  OF  YTTRIUM. 

(  Y«rio.) 

a  =  anhydrous.  After  ignition  it  is  scarcely 
YO  soluble  in  acids.  (Odling.)  Readily  solu- 
ble in  acids.  Insoluble  in  ammonia-water. 
Difficultly  soluble  in  a  solution  of  caustic  potash. 
(Woehler.)  Readily  soluble  in  acids  ;  even  after 
having  been  subjected  to  a  very  intense  red  heat  it 
dissolves  easily  in  chlorhydric  acid.  The  cal- 
cined oxide  evolves  much  heat,  and  dissolves, 
when  treated  with  dilute  acids.  (H.  Rose,  Tr.) 

b  =  hydrated.  Insoluble  in  water,  or  in  aque- 
YO,  HO  ous  solutions  of  the  caustic  alkalies, 
either  cold  or  boiling,  but  soluble  in 
solutions  of  the  alkaline  carbonates. 

Completely  insoluble  in  a  solution  of  caustic 
potash.  Ammonia-water  precipitates  it  even 
from  solutions  which  contain  a  certain  proportion 
of  an  ammoniacal  salt,  but  there  must  not  be  too 
much  of  the  latter.  When  recently  precipitated, 
it  dissolves  easily  in  a  warm  solution  of  chloride 
of  ammonium,  ammonia  being  evolved,  but  with 
the  calcined  oxide  this  reaction  is  slower  and  in- 
complete. (H.  Rose,  Tr.)  Easily  soluble  in  an 
aqueous  solution  of  carbonate  of  ammonia,  with 
combination  ;  on  boiling  this  solution  the  hydrate 
of  yttria  is  completely  reprecipitated,  unless  other 
saline  substances  are  present,  when  the  precipitate 
which  at  first  forms  on  boiling  is  soon  redissolved. 
Also  soluble  in  a  solution  of  carbonate  of  soda. 
(Berzelius,  Lehrb.,  2.  176.)  Soluble  in  sulphu- 
rous acid.  (Berthier.  Ann.  Ch.  et  Phys.,  (3.)  7. 
75.)  Readily  soluble  in  the  acids  generally.  The 
presence  of  non-volatile  organic  substances,  like 
tartaric  acid,  does  not  prevent  its  precipitation 
by  ammonia,  though  the  precipitation  may  be 
somewhat  retarded.  In  presence  of  tartaric  acid, 
carbonate  of  soda  does  not  produce  any  precipi- 


tate, at  least  for  several  days,  unless  ammonia  be 
also  added.     (H.  Rose,  Tr.) 

6'uiOxiDE  OF  ZINC.     Exceedingly  slowly  solu- 
ble in  boiling  acids. 

OXIDE  OF  ZINC.  Insoluble  in  water.  Readily 
Zn  0  &  +  H  0  soluble  in  acids,  even  after  having 
been  strongly  ignited.  Some  sam- 
ples of  oxide  of  zinc  are  sensibly  soluble  in  water, 
others  are  not,  according  to  the  method  of  their 
production.  However,  water  never  dissolves  more 
than  a  millionth  pt.  of  its  weight.  ( Bineau,  ' 
41.  510.)  When  moist  it  is  readily  soluble  in 
aqueous  solutions  of  caustic  potash,  soda,  and 
ammonia,  and  of  carbonate  of  ammonia ;  but 
after  ignition  it  dissolves  in  them  with  difficulty. 
It  is  partially  reprecipitated  from  its  saturated 
solution  in  concentrated  caustic  ammonia,  when 
this  is  diluted  with  water.  Anhydrous  oxide  of 
zinc  is  soluble  in  concentrated,  but  insoluble  in 
dilute,  aqueous  solutions  of  the  caustic  alkalies. 
The  hydrated  oxide,  on  the  other  hand,  is  very 
easily  soluble,  even  in  dilute  alkaline  liquors. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  23.  390.)  On 
boiling  the  solution  in  potash  for  a  considerable 
time,  the  oxide  of  zinc  is  completely  reprecipitated, 
especially  if  the  solution  has  been  diluted  with 
water.  (H.  Rose,  Tr.)  Its  solubility  in  ammo- 
nia-water is  greatly  increased  by  the  presence  of 
traces  of  potash  and  ammonia  salts,  by  most  of 
the  phosphates,  by  arse/ric,  chlorhydric,  sulphuric, 
nitric,  acetic,  carbonic,  tartaric,  citric,  and  sul- 
phurous acids  ;  succinic  and  benzoic  acids  in- 
crease its  solubility  in  ammonia-water  only  when 
this  is  very  dilute ;  boracic,  iodhydric,  chloric, 
arsenic,  oxalic,  and  gallic  acids  do  not  promote 
its  solution  in  ammonia-water,  but  combine  with 
it  together  with  some  ammonia.  (Schindler.) 
Caustic  ammonia  does  not  produce  any  precipitate 
when  added  to  strongly  acid  solutions.  (H.  Rose, 
Tr.)  Soluble  both  when  dry  or  recently  precipi- 
tated in  a  boiling  aqueous  solution  of  chloride 
of  ammonium.  (Dema^ay,  Ann.  der  Pharin., 
1834,11.251.)  When  recently  precipitated  it  is 
soluble  in  a  hot  aqueous  solution  of  chloride  of 
ammonium  (Brett,PAz7.  Mag.,  1837,  (3.)  10.97)  ; 
a  very  free  evolution  of  ammonia  occurring  when 
the  mixture  is  boiled.  (L.  Thompson,  Ibid., 
p.  179.)  Somewhat  less  soluble  in  a  solution  of 
nitrate  of  ammonia.  (Brett,  Ibid.,  p.  97.)  Some- 
what soluble  in  an  aqueous  solution  of  waterglass 
(acid  silicate  of  soda  or  potash).  (Ordway,  Am. 
J.  Sci.,  (2.)  32.  338;  compare  Ibid.,  33.  33.) 
Abundantly  soluble  in  carbonic-acid  water,  from 
which  it  is  precipitated  by  caustic  alkalies,  and 
partially  by  alkaline  carbonates,  though  not  by  the 
bicarbonates.  (Bergman,  Essays,  1.  50.)  An  hy- 
drous oxide  of  zinc  is  soluble  in  sulphurous  acid. 
(Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  81.)  Some- 
what soluble  in  an  aqueous  solution  of  methyl- 
amin,  but  insoluble  in  a  solution  of  amylamin. 
(A.  Wurtz.)  Soluble  in  an  aqueous  solution 
of  oxide  of  stibmethylethylium.  (Friedlsender.) 
Tolerably  readily  soluble  in  a  boiling  aqueous 
solution  of  cyanide  of  potassium.  (Gore.)  Sol- 
uble in  an  aqueous  solution  of  cyanide  of  potas- 
sium. (F.  &  E.  Rodgers.  Phil.  J%.,  1834,  (3.) 
4.  97.)  Soluble  in  a  boiling  aqueous  solution  of 
nitrate  of  sesquioxide  of  iron,  with  precipitation 
of  ferric  oxide,  and  in  a  boiling  solution  of  nitiate 
of  lead,  with  formation  of  dinitrate  of  lead.  Un- 
acted upon  by  boiling  solutions  of  the  nitrates  of 
cobalt,  nickel,  and  cerium.  (Persoz,  Chim.  Molec., 
pp  365,  367,  368.)  Insoluble  in  an  aqueous  solu- 
tion of  cane-sugar.  (Peschier.)  The  presence  of 
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some  non-volatile  organic  substances,  like  tartaric 
acid,  hinders  the  precipitation  of  oxide  of  zinc 
from  its  solution,  by  means  of  the  alkalies  ;  but 
this  effect  is  much"  less  marked  than  with  most 
other  oxides.  (H.  Hose,  Tr.) 

PerOxiDE  OF  ZINC.  Insoluble  in  water.  De- 
composed by  acids.  (Thenard.) 

<  KIDE  OF  ZIRCONIUM. 

(Zircon  ia.) 

a  =  anhydrous.  After  ignition  it  is  insoluble  m 
Zr,  03  acids,  excepting  hot  concentrated  sulphu- 
ric acid.  The  best  method  of  dissolving 
it  is  to  reduce  it  to  a  tine  powder  and  treat  this  with 
sulphuric  acid  which  has  been  diluted  with  one 
part  of  water,  and  to  heat  the  mixture  gently  in  a 
platinum  vessel  until  all  the  water  has  been  evap- 
orated, and  then  expel  the  excess  of  acid  at  a 
temperature  below  ignition.  (Berzelius,  Lehrb., 
2.  187.) 

b  =  hydrated.  Insoluble  in  water,  or  alcohol. 
2  Zr2  03, 3  H  0  Hydrate  of  zirconium,  even  when 
moist,  is  only  very  sparingly  solu- 
ble in  sulphurous  acid,  and  the  portion  dissolved 
is  entirely  reprecipitated  on  boiling  the  solution. 
(Bcrthier,  Ann.  Ch.  et  Phi/s.,  (3.)  7.  76.)  When 
precipitated  from  cold  solutions  it  is  readily  solu- 
ble in  acids,  but  when  precipitated  from  hot  solu- 
tions or  washed  with  hot  water,  it  dissolves  only 
in  concentrated  acids  after  long-continued  diges- 
tion at  high  temperature*.  After  having  been 
dried,  it  is  more  difficultly  soluble  in  acids  than 
when  moist. 

Slowly,  difficultly,  and  but  slightly  soluble  in 
an  aqueous  solution  of  carbonate  of  ammonia.  In- 
soluble in  solutions  of  the  fixed  alkaline  carbo- 
nates; but  if  the  solution  of  a  zirconium  salt  is 
precipitated  by  carbonate  of  potash  or  of  soda, 
and  an  excess  of  either  of  these  be  added,  the  pre- 
cipitate (carbonate  of  zirconia,  q.  v.)  which  at  first 
forms  is  redissolved.  Under  these  circumstances 
it  is  much  more  soluble  in  solutions  of  the  al- 
kaline bicarbonates  than  in  the  simple  carbonates. 
Insoluble  in  solutions  of  the  ammoniacal  salts 
(excepting  the  carbonate  as  above),  even  when 
these  are  boiling.  (Berzelius's  Lehrb.,  2.  188.) 
Insoluble  in  aqueous  solutions  of  caustic  potash, 
soda,  or  ammonia.  Soluble  in  an  aqueous  solu- 
tion of  mixed  tartrate  of  ammonia  and  caustic 
ammonia. 

The  presence  of  chloride  of  ammonium  does 
not  prevent  its  precipitation  by  the  caustic  alka- 
lies, but  this  precipitation  does  not  occur  in  the 
presence  of  non -volatile  organic  substances  like 
tartaric  acid.  (H.  Rose,  Jr.) 

OxIoDic  ACID.     Vid.  Periodic  Acid. 

OXURIC  ACID.  (Probably  impure  Alloxanic 
Acid.)  Very  readily  soluble  in  water,  and  alcohol. 
( Vauquelin.) 

OxniATE  OP  AMMONIA..     Soluble  in  water. 

OXURATE  OF  LEAD.  Somewhat  soluble  in 
water. 

OXURATE  OF  LIMB. 

I.)  normal.  Permanent.  Soluble  in  more  than 
40  pts.  of  cold  water ;  and  in  less  hot  water. 

II.)  basic.  Sparingly  soluble  in  cold,  much 
more  soluble  in  hot  water. 

( )\  rit.vTB  of  dinoride  OF  MERCURY.     Ppt. 
\  1 1:  OF  POTASH.     Soluble  in  water. 

0\i  KATK  OF  SILVER.  Somewhat  soluble  ii 
water. 

OXIJKATK  OF  SODA.     Soluble  in  water. 


OXYACAN  THIN  (from  Berbcris  vulgaris).  Al- 
Berbin.)  most  insoluble  in  cold  water.  When 
recently  precipitated  it  is  sparingly  sol- 
uble in  boiling  water.  Easily  soluble  in  alcohol, 
jther,  and  the  fatty  and  essential  oils.  Soluble, 
,vith  combination,  in  dilute  mineral  acids,  but  is 
decomposed  by  concentrated  acids. 

OXYAMMONIDE  OF  X.     Vid.  AmmonioOxide 

)f   -d\.» 

OXYBENZOIC  ACID.    Permanent.     Sparingly 

Isomeric  with  Salicylic  and      soluble    in    Cold,   easily 

3«  H«*a,  =  L\,  HK  0K,  H  0  soluble  in  boiling  wa- 
ter, and  alcohol.  Its 

alkaline  salts  are  readily  soluble  in  water ;  those 
of  the  alkaline  earths  are  more  difficultly  soluble 

n  water,  while  the  other  salts  are  insoluble  in 
water,  or  alcohol.  They  are  all  soluble  in  acids. 

Gerland,  Ann.  Ch.  u.  Pharm.,  91.  189.) 

OXYBENZOATE    OF    LEAD. 
JM  HB  Pb  08 

OXYBROMIDE  OF  ANTIMONY.  Insoluble  in 
(Basic  hydrobromate  of  Antimony  )  water.  ( Serullas. ) 

OXYBROMIDE  OF  CALCIUM.  Decomposed  by 
water. 

OXYBROMIDE  OF  CERIUM.  Insoluble  in  wa- 
ter. (Dumas,  Tr.} 

OXYBROMIDE  OF  COPPER.  Insoluble  in  wa- 
ter. Decomposed  by  acids,  even  by  carbonic  acid. 
(Balard.) 

OXYBROMIDE  of  sesquioxide  OF  IRON.  Vid. 
Bromide  of  Iron  (basic). 

OXYBROMIDE  OF  LEAD.    Insoluble  in  water. 
Pb  Br  ;  Pb  0 

OXYBROMIDE  of  protoxide  OF  MERCURY.  In- 
Hg  Br  ;  3  Hg  0  soluble  in  cold,  sparingly  soluble 
in  hot  water.  Easily  soluble  in 
alcohol.  (Lcewig.)  Insoluble  in  alcohol.  (Ram- 
melsberg.) 

OXYBROMIDE  OF  PHOSPHORUS.      Slowly  de- 
P  O2  Brs     composed  by  water.     (Ritter,  Ann.  Ch. 
u.  Pharm.,  95.  210.) 

OXYBROMIDE  OF  TELLURETHYL. 
C4  H5  Te  0  ,  C4  H5  Te  Br 

OXYBROMIDE  OF  TUNGSTEN. 

W2  05  ;  Wn  Br3 
WBr20  (ftich'e). 

OXYClILORAMIDIDE      OF      MERCURY.          Vid. 

Chloride  of  teJraMercurAmmonium. 

OXYCHLORIDE  OF  ANTIMONY.  All  the  chlo- 
(Powder  of  Algaroth.')  rine  may  be  removed  by  the 
Sb  C16 ;  5  Sb  Os  long-continued  action  of  hot 

water  (Malaguti)  ;  also  by 
carbonic-acid  water.  Insoluble  in  an  aqueous 
solution  of  cane-sugar.  (Peschier.) 

OXYCHLORIDE  OF  BISMUTH  Totally  insolu- 
Bi  C13 ;  2  Bi  03  ble  in  water..  Almost  entirely  in- 
soluble in  very  dilute  chlorhydric 
acid  ;  somewhat  soluble  in  less  dilute  chlorhydric 
acid,  from  which  it  is  again  precipitated  on  the 
addition  of  water.  (H.  Rose,  Poyy.  Ann.,  83. 
145.)  Soluble  in  hot  nitric  acid.  (Jacquelin.) 

OXYCHLORIDE  OF  CALCIUM.  Decomposed  by 
CaCl;  3CaO  +  lG  Aq  water,  and  alcohol.  (H. 
Rose.) 

OXYCHLORIDE  OF  CERIUM.  Insoluble  in 
acids. 

OXYCHLORIDE  OF  CHROMIUM. 
I.)  Cr2  02  ci  +  Aq     Deliquescent.      Soluble    in 
water  when  moist;  but  after 
having  been  dried  at  120°,  it  dissolves  very  slowly 
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in    water.      Very  soluble  in  alcohol.      (Pe'ligot, 
Ann.  Ch.etPhys.,  (3.)  16.  296.) 

II.)   Cr2  0  C12  +  Aq       [Compare  basic  sesqniCMo- 
ride  of  Chromium. 1 

OXYCHLORIDE  OF  CiTRYL.     Vid.  OxyChloro- 
Citric  Acid. 

OXYCULORIDE  of  dinoxide  OF  COPPER. 
Cu2  Cl ;  2  Cu  0 

OXYCHLORIDE  of  protoxide  OF  COPPER. 

I.) 

a  =  Cu  Cl  ;  2  Cu  0 

6  =  ditto  +  Aq     Soluble    in    a  strong  aqueous 
solution     of    protochloride    of 
copper  (Cu  Cl)  ;  also  in  strong  chlorhydric  acid, 
not  in  excess.     (Gladstone,  J.  'CL  Soc.,  8.  214.) 
c  =  ditto  +  3  Aq  &  4  Aq 
II.) 

a  =  Cu  Cl ;  3  Cu  0 

b  =  ditto  +  4  Aq      Insoluble    in   water.     Easily 
soluble  in  acids. 

c  =  ditto  +  5  Aq      Very  slightly  soluble  in  water. 

Soluble     in    ammonia-water. 

Soluble  in  chlorhydric  and  nitric  acids,  even  when 

these  are  highly  dilute.     (F.  Field,  J.  Ch.  Soc.,  7. 

194.) 

d  =  ditto  +  6  Aq 

III.)  CuCi;4CuO,  &  + 6  Aq    Insoluble  in  water. 

OXYCHLORIDE  OF  DIDYMIUM.     Insoluble  in 

Di  Cl  j  2  Di  0  +  3  Aq      water.      Soluble    in   dilute 

acids.  (Marignac,  Ann.  Ch. 

et  Phys.,  (3.)  38.  161.) 

OXYCHLORIDE  OF  ETHENE.  Vid.  Oxide  of 
ChlorEthyl. 

OXYCHLORIDE  OF  ETHYLIDENE.  Not  decom- 
C8  H8  Cla  02  posed  by  cold  water,  but  is  quickly 
decomposed  on  heating.  (Lieben.) 

OXYCHLORIDE  OF  GOLD.  Soluble  in  water 
and  in  an  aqueous  solution  of  caustic  potash 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  31.  481.) 

OXYCHLORIDE  OF  IRIDIUM.    Ppt. 

OXYCHLORIDE  OF  IRON.  Vid.  basic  sesqui 
Chloride  of  Iron. 

OXYCHLORIDE  OF  LEAD. 

I.)  3  Pb  Cl;  Pb  0      Swells  up  in  water. 

II.)  PbCljPbO 

III.)  Pb  Cl ;  2  Pb  0    Easily  soluble  in  acids. 

IV.)  Pb  Cl ;  3  Pb  0  Almost  insoluble  in  wa 
ter.  Slightly  soluble  in 

aqueous  solutions  of  the  caustic  alkalies.  Decom 
posed  by  acids.  (Vauquelin.) 

V. )   Pb  Cl ;  5  Pb  0 

VI.)  Pb  Cl ;  6  or  7  Pb  0(?)       Completely   solubl 

(Cassel  Yellow.)  in  an  aqueous  solu 

tion  of  caustic  po( 

ash.  Nitric  acid  dissolves  the  oxide  of  lead,  leav 
ing  the  normal  salt. 

OXYCHLORIDE  OF  LIME.  Vid.  OxyChlorid 
of  Calcium. 

OXYCHLORIDE  OF  MERCDRY(Hg  0). 

(Improperly  ChluroMercurate  of  Mercury.) 

I.)  HgO;  2  Hg  Cl  Somewhat  soluble  in  wate 
(Roucher,  Ann.  Ch.  et  Phys 
(3.)  27.  353.)  Oxychloride  of  mercury  is  ver 
sparingly  soluble  in  water,  but  acquires  the  prop 
erty  of  dissolving  in  considerable  quantity  whe 
treated  with  solutions  of  the  alkaline  chlorides 
(Mialhe,  Ann.  Ch.  et  Phys.,  (3.)  5.  180.) 


II.)  2HgO;  HgCl     Almost  insoluble  in  water. 
Decomposed  by  boiling  wa- 
er ;    also  by  long-continued   contact  with   cold 
ater. 

III.)  3  Hg  0 ;  Hg  Cl      Very  sparingly  soluble  in 
cold,  more  soluble  in  hot 

ater.     (Guibourt;  Donavan.)     Decomposed  by 
oiling  water.     (Millon.) 

IV.)  4  HgO;  HgCl      Does   not   appear  to   be 
decomposed  by  cold   wa- 

r  when  it  is  perfectly  pure.     Decomposed  by 
large   quantity   of    boiling   water.      (Roucher, 
K.cit.) 

V.)  5  HgO;  HgCl 
VI.)  6  Hg  0 ;  Hg  Cl  +  Aq     Unacted  upon  by  cold 

water. 

VII.)  6  HgO;  HgCl 

[The  reader  should  consult  Roucher's  original 
memoir  cited  above  ;  compare  also  Millon,  Ann. 
Ch.  et  Phys.,  (3.)  18.  387.] 

OXYCHLORIDE  OF  MOLYBDENUM.  Very  sol- 
lb  C12 ;  Mo  02(?)  uble  in  water. 

OXYCHLORIDE  OF  N.ICKEL.  Sparingly  solu- 
Ni  Cl;  Ni  0  +  Aq  ble  in  water.  (Berzelius.) 

OXYCHLORIDE  OF  PALLADIUM.  Insoluble  in 
JPdO,  PdCl+4Aq  water.  (Berzelius.)  Solu- 
ble in  acids.  (Kane,  Phil. 
Trans.,  1842,  p.  282.) 

OXYCHLORIDE  OF  PHOSPHORUS.  Vid.  Chlor- 
3xide  of  Phosphorus. 

OXYCHLORIDE  OF  PLATINUM.     Insoluble  in 
t  Cl ;  3  Pt  0      water.     Appears  to  be  soluble  in  a 
solution  of  caustic  potash.     Com- 
bines with   ammonia-water,  but  is  not  dissolved 
hereby.      Soluble   in   chlorhydric   acid.     (Kane, 
Phil.  Trans.,  1842,  p.  298.) 

OXYCHLORIDE  OF  SELENETHYL.     Soluble  in 
D4  H5  Se  0  ;  C4  HB  Se  Cl      water,  and  in  absolute  al- 
cohol.    (Joy.) 

OXYCHLORIDE  OF  SULPHIDE  OF  CARBON. 
Vid.  Sulphite  of  Chloride  6f  terChloroMethyl. 

OXYCHLORIDE  OF  SULPHUR.  Exists  under 
(Hypochlorosulphnric  compound.)  two  modifications  ; 
S2  03  C12  one  of  which  (crys- 

talline) is  decom- 
posed with  extreme  violence  by  water,  alcohol, 
and  dilute  acids.  The  other  (liquid)  is  insoluble 
in  water,  alcohol,  or  weak  acids,  and  is  only  slowly 
decomposed  by  them.  (Millon,  Ann.  Ch.  et  Phys., 
(3.)  29.  238.) 

OXYCHLORIDE  OF  TELLURETHYL.    Sparingly 
C4  H5  Te  0 -,  C4  H5  Te  Cl      soluble    in    cold    water; 
much  more  readily  solu- 
ble in  ammonia-water.     Soluble  in  boiling,  less 
soluble  in  cold  alcohol.     (Wcehler.) 

OXYCHLORIDE  OF  TELLURMETHYL.     Soluble 
C2H3TeO;  C2  H3 Te  Cl      in    alcohol.       (Wcehler  & 
Dean.) 

OXYCHLORIDE  OF  THORIUM.  Decomposed 
by  water. 

OXYCHLORIDE  OF  Tix.  Insoluble  in  water. 
SnCl;  SnO  +  3Aq  Soluble  in  an  aqueous  solu- 
tion of  caustic  potash,  from 
which  solution  metallic  tin  separates  after  a  time. 
(Berzelius.)  Soluble  in  chlorhydric,  acetic,  dilute 
nitric  and  sulphuric  acids.  (J.  Davy.) 

OXYCHLORIDE  OF  TUNGSTEN. 
I.)  WC120     Immediately  decomposed  by  water. 
(Riche.) 
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II.)  WClO.       Slowly  decomposed    by  water. 

(Kiche.) 

OXYCHLORIDE  OF  ZINC.     Insoluble  in  water. 
ZuCl;9ZnO        Somewhat  soluble    in    ammonia- 
water.      Easily   soluble  in  acids. 
(Schindler.) 

OXYCHLORIDE    OF    ZIRCONIUM.        Vid.   SeSqUl- 

Chloride  of  Zirconium  (basic). 

OXYCHLOROCARBONATE   OF   METHYLENE. 

I  'id.  ChloroCarbonate  of  Methyl. 

OxrCHLORoCARBOXic  ETHER.  Vid.  Chloro- 
Carbonate  of  Ethyl. 

OxyCuLORoCiTRic  ACID.    Deliquesces,  with 

(Oxychioride  of  Citryl.)       decomposition.      Decom- 

Cia  H8  012  Clj  posed    by    most    of    the 

common      solvents,     the 

only  liquid  by  which  it  can  be  washed  and  freed 
from  mother-liquor  being  (with  the  possible  ex- 
ception of  benzin)  bisulphide  of  carbon,  in  which 
it  is  insoluble,  or  very  sparingly  soluble.  (Pebal, 
Ann.  Ch.  u.  Pharm.,  1856,  98.  72.) 

OXYCHLORONAPHTHALENOSE.        Insoluble    in 

C18H8CI602?    water.     Slightly  soluble  in  alcohol, 
and  ether.     Soluble  in  concentrated 
sulphuric  acid.     (Laurent.) 

OxYCoBALTi CYANIDE  OF  LEAD.     Insoluble 
Pbs  Co2  Cy6,  6  Pb  O,  3  H  0       in  water.      Soluble  in 
acids.     (Zwenger.) 

OxYCopAivic  ACID.  See  Resins  of  Copaiba, 
under  RESINS. 

OxYCcMiNic  ACID.  Sparingly  soluble  in 
CM  Hi2  °«  cold,  more  soluble  in  boiling  water  ; 
more  readily  soluble  in  alcohol.  (Ca- 
hours,  Ann.  Ch.  et  Phys.,  (3.)  53.  338.) 

OXYCOMINATE    OF    SlLVER. 
020  Hn  Ag  06 

OXYCYANIDE    OF   LEAD.      Ppt. 
Pb  Cy  5  2  Pb  0 

OXYCYANIDE  OF  MERCURY. 

I.)  HgCy  ;  HgO  Sparingly  soluble  in  cold,  tol- 
erably easily  soluble  in  boiling 
water.  (Schlieper;  Johnston.)  Somewhat  solu- 
ble in  spirit.  (Kuehn.)  Soluble,  with  decom- 
position, in  aqueous  solutions  of  caustic  potash, 
chloride  of  potassium,  and  cyanide  of  potassium. 
(Johnston.)  Decomposed  by  acids. 

II.)  Hg  Cy  •,  3  Hg  0  Somewhat  more  soluble  in 
water  than  the  normal 
cyanide  of  mercury.  (Kuehn.) 

OxYDoCiiLORiDE  OF  X.  Vid.  OxyChloride 
ofX. 

OXYFLUORIDE  OF  ANTIMONY.    Permanent. 

Sb08;  SbFl8 

OXYFLUORIDE  OF  COBALT.  Insoluble  in 
2  (Co  0;  Co  Fl)  +  Aq  water.  (Ber/elius.) 

OXYFLUORIDE  OF  COPPER.  Insoluble  in 
Cu  Fl;  Cu  0  +  Aq  water.  (Berzelius.) 

OXYFLUORIDE  OF  LEAD.  Soluble  in  water. 
[Insoluble  in  aqueous  solutions  of  the  alkaline 
fluorides  ?] 

OXYGEN.  100  vols.  of  water  absorb  ,4.6  vols.  of 
0  oxygen  gas  at  the  ordinary  temperature  ;  hence 
1  kilogrm.  of  water  contains  0.0464  grm.  of 
oxygen.  (Otto-Graham.)  Soluble  in  27  pts.  of 
water  at  the  ordinary  temperature.  (Pelouze  & 
Fremy.)  100  vols.  of  water  dissolve  0.925  vol.  of 
oxygen.  (Gay-Lussac,  cited  by  Fernet,  Ann.  Ch. 
et  Phys.,  (3.)  47. 360.)  100  vols.  of  arterial  blood 
dissolve  from  10  to  13  vols.  of  oxygen.  (Magnus.) 


Dissolves  of 

1  vol.  of  oxygen      gas, 

water,   under  —vols.,    re- 

a  pressure  of  duced  to  0°C. 

(K76  of  nier-  and    0°».76 

cury,   at  °C.  pressure     of 

mercury. 

0° 0.04114 

1°  0.04007 

2°  0.03907 

3°  0.03810 

4°  0.03717 

5°  0.03628 

6°  0.03544 

7°  0.03465 

8°  0.03389 

9°  0.03317 

10°  0.03250 

11°  0.03189 

12°  0.03133 

13°  0.03082 

14°  0.03034 

15°  0.00289 

16°  0.02949 

17°  0.02914 

18°  0.02884 

19°  0.02858 

20° 002838 

(Bunsen's  Gasometry,  pp.  286,  128,  153.) 
1  vol.  of  alcohol  under  a  pressure  of  Om.76  of 
mercury  at  any  temperature  from  0°  to  24°  C.  dis- 
solves 0.28397  vol.  of  oxygen  gas,  reduced  to  0° 
and  Om.76  pressure  of  mercury.  (Bunsen's  Gas- 
ometry,  pp.  286,  128,  158.)  100  vols.  of  water  at 
18°  dissolve  6.5  vols.  of  it.  100  vols.  of  alcohol, 
of  0.84  sp.  gr.,  at  18°  dissolve  16.25  vols.  of  it. 
(Th.  de  Saussure,  Gilbert's  Ann.  Phys.,  1814,  47. 
167.)  Insoluble  in  ether.  (Dcebereiner.)  Abun- 
dantly absorbed  by  oil  of  turpentine.  The  oil,  in 
the  course  of  a  fortnight's  exposure  to  the  air,  ab- 
sorbs its  own  volume  of  oxygen,  but  does  not 
give  it  off  again  on  boiling.  (Brandes.)  1  vol.  of 
oil  of  turpentine  took  up  in  4  months  20  vols. 
of  oxygen  ;  in  9  months  more,  27.2  vols. ;  in  the 
tenth  month,  at  a  temperature  of  18°  to  20°,  some- 
what more  than  1  vol.  daily ;  but  in  the  following 
33  months,  only  9  vols.  more ;  making  the  quan- 
tity of  oxygen  absorbed  in  the  whole  43  months 
128  vols.  (Saussure,  Gm.,  14.  247.)  Oil  of  tur- 
pentine in  absorbing  oxygen  acquires  new  proper- 
ties, being  converted  into  "ozonized  oil  of  turpen- 
tine " j  in  which  compound  part  of  the  absorbed 
oxygen  appears  to  be  more  intimately,  a  second 
portion  (amounting  to  5.2%  of  the  oil)  less  inti- 
mately combined,  inasmuch  as  the  latter  may  be 
transferred  to  other  bodies,  and  still  exhibit  the 
properties  of  free  ozone.  (Schoenbein.)  The 
formation  of  ozonized  oil  of  turpentine  takes  place 
on  agitating  the  oil  with  cold  air  in  presence  of 
light,  the  action  going  on  the  more  quickly,  the 
more  numerous  the  points  of  contact  of  the  oil 
and  the  air,  the  brighter  the  light,  and  the  lower 
the  temperature.  (Gm.,  14.  256.)  It  is  absorbed 
in  large  quantities  at  the  ordinary  temperature  by 
oil  of  lavender,  carbonic  acid  being  given  off 
meanwhile.  At  24°  oil  of  lavender  absorbed  the 
following  quantities  of  oxygen  :  In  the  first  12 
hours,  none  ;  in  the  two  following  days,  1.39  vols. 
daily  ;  in  the  following  week,  6.17  vols.  daily ;  al- 
together in  4£  months,  111  vols.;  in  the  following 
30  months,  8  vols. ;  therefore,  in  34^  months,  119 
vols. ;  in  the  same  interval  22.1  vols.  of  carbonic 
acid  were  formed  and  the  oil  became  somewhat 
yellowish.  Kept  over  mercury  in  the  shade  during 
four  winter  months,  below  12°,  it  absorbed  52  vols. 
of  oxygen,  2  vols.  of  carbonic  acid  being  formed. 
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(Saussure,  Gin.)  Oxygen  is  absorbed  by  oil  of 
lemon,  whilst  carbonic  acid,  nitrogen,  and  hy- 
drogen go  off.  In  a  week  the  oil  absorbed 
0.8  vol.  ;  in  the  two  following  months,  as  a  daily 
average,  1  07  vols.  ;  after  four  weeks  at  23°,  daily 
1.7  vols.  ;  within  a  year  141.7  vols.  ;  in  the  follow- 
ing 30  months  scarcely  2  vols.;  and  yielded  16.6 
vols.  of  carbonic  acid,  0.66  vol.  nitrogen,  and 
0.29  vol.  hydrogen.  (Saussure,  Gm.,  14.  298.) 
1  vol.  of  caoutchin  absorbs  in  14  days,  45  vols.  of 
oxygen,  without  becoming  saturated  ;  in  3  weeks, 
at  20°,  it  absorbs  2  vols.  of  oxygen. 

Many  metallic  oxides  are  soluble  in  water  ; 
several  of  them  are  soluble  in  alcohol. 

None  of  the  protoxides,  excepting,  perhaps, 
protoxide  of  uranium,  loses  its  solubility  in  acids 
by  exposure  to  a  red  heat.  Most  of  the  protoxides 
(like  Mg  0)  form  only  insoluble  basic  salts,  while 
the  sesquioxides  (like  AlzOa)  enter  into  numerous 
gum-like  soluble  sub-acid  combinations.  (Ord- 
way,  Am.  J.  Sci.,  (2.)  26.  pp.  206,  208.)  Many 
salts  of  the  metallic  oxides  are  soluble  in  ether, 
though  fewer  than  in  alcohol. 

OxyGuANiN.  Insoluble  in  water,  alcohol,  or 
C10  H7  N4  09  ether.  Unacted  upon  by  cold  chlor- 
hydric, phosphoric,  acetic,  oxalic,  and 
dilute  sulphuric  acids  ;  but  is  in  part  dissolved  by 
them  when  warm,  separating  out  again  for  the 
most  part  as  the  solutions  cool.  Soluble,  without 
decomposition,  in  an  excess  of  nitric  acid.  Easily 
soluble  in  aqueous  solutions  of  caustic  potash, 
soda,  ammonia,  lime,  and  baryta.  Insoluble  in 
solutions  of  the  alkaline  carbonates  ;  but  sparingly 
soluble  in  solutions  of  the  alkaline  bicarbonates. 
(Kerner,  Ann.  Ch.  u.  Pharm.,  103.  253.) 


OF   ANTIMONY.        Insoluble    in 

(Basic  Hydriodate  of  Antimony.)      water.  Decomposed 

Sb  I3  •,  5  Sb  03  by     long-continued 

washing    with    hot 

water,  or  solutions  of  the  caustic  or  carbonated 
alkalies.     (Serullas.) 


or  BISMUTH. 
I.)  Bi  I3  j  2  Bi  03    Completely  insoluble  in  water. 
Insoluble  in  aqueous  solutions 
of  the  iodides  or  chlorides  of  potassium  and  of 
sodium.      Very   incompletely  decomposed   by  a 
solution  of  caustic  potash,  even  when  this  is  boil- 
ing ;  more  easily  and  completely  decomposed  by 
a    boiling    solution    of    carbonate   of   ammonia. 
(Arppe,  in  Berzeiius's  Lehrb.) 

II.)  2  Bi  I3;  5  Bi  03     Behaves  like  No.  I. 

Somewhat  soluble  in  tar- 

taric  acid,  and  in  a  solution  of  bitartrate  of  potash. 
Easily  soluble  in  chlorhydric  acid,  and  in  solu- 
tions of  sulphide  of  ammonium  and  caustic  pot- 
ash. Decomposed  by  nitric  acid,  with  separation 
of  oxide.  Only  slowly  acted  upon  by  sulphuric 
acid. 

OXYIODIDE  OF  CADMIUM.    Insoluble  in  water. 

OXYIODIDE  OF  COBALT.    Insoluble  in  water. 
Co  I;  Co  0    (Rammelsberg.) 

OXYIODIDE  OF  LEAD. 

I.)  Pb  I  ;  Pb  0        Insoluble   in    boiling  water. 

(Caventou  ;  Brandes)  ;  or  in 

boiling  ether.     (Vogel.)     Decomposed  by  acetic 

acid.    (Brandes  ;  Denot.)    Unaltered  by  a  solution 

of  iodide  of  potassium.     (Brandes.) 

II  )  Pb  I  ;  2  Pb  0    Insoluble  in  boiling  water. 

III  )    Pb  I  ;  3  Pb  0  +  2  Aq 

IV.)  Pb  I  ;  5  Pb  0     Insoluble  in  boiling  water. 


OXYIODIDE         OF        rfj'MERCUR(?C)AMMONIUM. 

TM  $  H2  T  o  TI  n  Permanent.  Soluble  in  chlor- 
^Ilg'1  u«u  hydric  acid.  Insoluble  in 

ammonia-water. 

OXYIODIDE  OF  MERCURY.  Decomposed  by 
Hg  I  •,  3  Hg  0  water.  Soluble  in  iodhydric  acid. 

OXYIODIDE  OF  NICKEL.  Insoluble  in  water, 
Nil ;  9NiO  +  15  Aq  or  ammonia-water.  Decom- 
posed by  boiling  alcohol,  and 
by  a  boiling  aqueous  solution  of  caustic  potash. 
Soluble  in  acetic  acid. 

OXYIODIDE    OF  TELLURETHYL.      Sparingly 

C4  H5  Te  I ;  C4  H6  Te  0     soluble  in  water.     Readily 

soluble  in  ammonia-water. 

OXYIODIDE  OF  ZINC.  Insolublein  cold,  slight- 
Znl,  3ZnO  +  2Aq  ly  soluble  in  boiling  water. 
(Millon,  in  Berzeiius's  Lehib., 
3.  676.) 

OXYMETHYLENE.  Insoluble  in  water,  alcohol, 
C4  H4  04  or  ether,  when  merely  boiled  with  them, 
but  when  heated  with  water  to  100°  in  a 
sealed  tube  for  several  hours  it  dissolves  com- 
pletely without  alteration.  (Butlerow.) 

OXYMURIATIC  ACID.     Vid.  Chlorine. 

OXYNAPHTYLAMIN.     Vid.  Naphtamein. 

OXYPEUCEDANIN.  Insoluble  iii  cold  ether. 
C14HU07  (Erdmann.) 

OXYPHENIC     ACID.       Readily     soluble     in 

(BinOxide  of  Pfienyl.  Pyro-  water,  alcohol,  and 
Catechine.  PyroCatechucic  (when  the  add  hag 

«CTSKfrHO*  been  prepared  from 
pyroligneous  acid) 

also  in  ether.  (Buchner,  Ann.  Ch.u  Pharm.,  96. 
189.)  Readily  soluble  in  water ;  still  more  solu- 
ble in  alcohol ;  but  very  sparingly  soluble  in 
ether.  (Zwenger.)  Very  sparingly  soluble  in 
ether.  (Buchner.)  Easily  soluble  in  water,  alco- 
hol, and  ether.  (Reinsch.)  Soluble  in  concen- 
trated sulphuric,  and  chlorhydric  acids.  (Zwen- 
ger.) 

OXYPHENATE  OF  LEAD.  Permanent.  Nearly 
G]2  H4  Pb2  04  insoluble  in  water.  Readily  soluble 
in  acetic  acid.  (Zwenger.) 

OXYPICRIC  ACID.       Soluble  in   104  pts.   of 

(Ktyphnic  Add.      Artificial  Tannin.  water   at   25° 

Artificial  Bitter.')  fTCrdmann^    • 

C12H3N3016=  C12H(N04)302,2HO     J™£y 

water  at  62°.  (Bcettger  &  Will.)  More  easily  sol- 
uble  in  alcohol,  and  ether.  (B.  &  W.)  More 
readily  soluble  in  strong  acetic  acid  than  in  water. 
Easily  soluble  in  concentrated  nitric  acid  ;  less 
soluble  in  strong  chlorhydric  acid.  On  the  addi- 
tion of  water  it  is  partially  precipitated  from  both 
of  these  solutions.  (B.  &  W.) 

OxYPlCRATE    OF  AMMONIA. 

I.)  normal.     More  soluble  in  water  than    the 

C12  H  (N  H4)2  (N  04)3  04       monobasic    salt.      Less 

soluble    in   an    aqueous 

solution  of  carbonate  of  ammonia  than  in  pure 
water. 

II.)  acid.  Less  soluble  in  water  than  the  nor- 
C12  H2  (N  H4)  (N  04)3  04  mal  salt. 

OX YPl  CRATE  OF  AMMONIA  &  OF  COBALT. 

^DxYPiCRATE  OF  AMMONIA  &  of  protoxide  OF 
C12  H  (N  H4)  Cu  (N  04)3  04  +  8  Aq     COPPER.    Toler- 
ably   soluble    in 
water.     (Boettger  &  Will.) 

OxYPlCRATE  OF  BARYTA. 

I.)  normal.     Very  sparingly  soluble  in  water. 
C12  H  Ba2  (N  04)3  04  -4-  4  Aq 
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OXYSULPIIOCARBONATES. 


OXYPICRATE    OF    CADMIUM. 

OXYPICRATE  OF  COBALT.  Readily  soluble 
C12  II  Co2  (N  OJ3  04  -h  8  Aq  in  water.  (Bcettger  & 

Will.) 
OXYPICRATE  OF  COBALT  £  OF  POTASH. 

C12  II  Co  K  (N  04)3  04  +  2  Aq 

OxvPiCRATE  of  protoxide  OF  COPPER. 

I.)  normal  Soluble  in  water.  (Buettger  & 
Cia  H  Cu2  (N  04)s  04  +  9  Aq  Will. ) 

OXYPICRATE  OF  COPPER  &  OF  POTASH. 
C12  tl  Cu  K  (N  04)8  04  +  4  Aq 

OXYPICRATE  of  protoxide  OF  IRON.  Readily 
soluble  in  water.  'Readily  alterable. 

OXYPICRATE  of  sesquioxide  OF  IRON. 

OxvPlCRATE    OF    LEAD. 

I.)  basic.  Almost  insoluble  in  water.  (Brett- 
C12  H2  Pb  (N  04)3  04,  2  Pb  0  +  3  Aq  ger  &  Will. ) 

OxyPiCRATE  OF  LIME. 
I.)  normal.     Very  soluble  in  water. 
C12  H  Caj  (N  04)8  04  +  7  Aq 

OXYPICRATE  OF  MAGNESIA.  Very  readily 
soluble  in  water. 

OXTPICRATE    OF   MANGANESE. 

II.)  acid     Very  easily  soluble  in  water. 
C12H2Mn(N04)304+12Aq 

OXTPICRATE  OF  NICKEL.  Very  readily  solu- 
ble in  water.  (Bo3ttger  &  Will.) 

OXYPICRATE  OF  NICKEL  &  OF  POTASH. 
C12  H  Ni  K  (N  04)3  04  -f-  4  Aq  Difficultly  soluble  in 
water. 

OXYPICRATE    OF    POTASH. 

I.)  normal.     Soluble  in  58  pts.  of  water  at  23°  ; 
C,,  H  K2(N  04)3  04  +  Aq     much  less  soluble  in  wa- 
ter containing  caustic  pot- 
ash or  carbonate  of  potash.     (Erdmann.) 

II.)  acid.     Soluble  in  water. 
C12  H2  K  (N  04)8  04  +  2  Aq 

OXTPJCRATE   OF    SlLVER. 

I.)  normal.     Sparingly   soluble   in    water;    on 
C12  H  Ag2  (N  04)3  04  +  2  Aq       boiling,   the  aqueous 
solution     is    decom- 
posed.    (Boettger  &  Will.) 

OXYPICRATE    OF    SODA. 

I.)  normal.  Readily  soluble  in  water.  (Bcett- 
C12  II  Naj  (N  04)8  04 -I- 5  Aq  ger  &  Will.) 

II.)  acid. 

OXYPICRATE  OF  STRONTIA. 

I.)  normal.  More  readily  soluble  than  the 
Cu  H  Sr2  (N  04)3  04  +  4  Aq  baryta  salt.  (Boettger 
&  Will.) 

OXYPICRATE  OF  UREA. 
2  C2  H4  N2  02,  C12  H2  N3  015 

OXYPICRATE  OF  ZINC.  Deliquescent.  Is  the 
most  soluble  of  any  of  the  oxypicrates. 

OXYPINITANNIC  ACID.  Readily  soluble  in 
C,4HgOn  water.  (Kawalier.) 

OXYPINITANNATE  OF  LEAD.      Ppt. 
OXTPORPHYRIC    ACID. 

OXYPORPHYRATE  OF  AMMONIA.  Readily  sol- 
uble in  an  aqueous  solution  of  carbonate  of  am- 
monia. 

"  <  )x  y  PKOTKIN."     Insoluble  in  water. 

(Hiiif>.ri<i»  of  Protein.) 

OxyPYROLic    ACID.      Soluble  in  42   pts.  of 
Cu  HJ.,  o,0  =  C14  H10  08,  2  II  0     water  at  20°  ;  much 
more  soluble  in  boil- 
ing  water.     Soluble   in    alcohol.     (Arppe,    Ann. 
('},.  a.  Mann.,  95.  248.) 


I  OXTPYROLATE  OF  BARYTA.  Tolerably  solu- 
ble in  water. 

OXYPYROLATE    OF    SlLVER. 
CM  H10  Ag2  010 

OXYPYROLATE  OF  SODA. 

OXYSELENIDE  OF  ANTIMONY. 

OxYSuLpHiDE  OF  AMMONIUM  &  OF  URANIUM. 

N  H4  S,  2  Ur2  S3  ;  21  (N  H4  0,  2  Ur2  03  +  3  Aq)     Ppt. 

OxYSuLPHiDB  OF  ANTIMONY.      Chlorhydric 
Sb03 ;  2  Sb  S3     and  tartaric  acids  dissolve  out  the 
oxide,  leaving  the  sulphide  of  an- 
timony undissolved. 

OXYSULPHIDE  OF    BARIUM. 

I.)   BaO,  10  H  0  ;  3  (Ba  S,  6  H  0)  D  e  C  O  m  - 

II.)   Ba  0, 10  H  0  }  Ba  S,  10  H  0  p  o  s  e  d  b  y 

III.)  4(BaO,10HO,;3(BaS,6HO,     JjlRtaS 

of       baryta 
crystallizing  out  as  the  solution  cools.     (H.  Rose.) 

OXYSULPHIDE  OF  CALCIUM.  Decomposed  by 
5  Ca  0,  Ca  S5  +  20  Aq  much  water  ( II.  Rose.)  Sol- 
uble in  400  pts.  of  cold  water; 
decomposed  by  boiling  water.  (Buchner.)  Insolu- 
ble in  alcohol.  (Gm.)  Soluble  in  alcohol.  (Gay- 
Lussac.)  Permanent  in  dry  air.  Very  sparingly 
soluble  in  cold  water.  Hot  water  dissolves  a 
much  larger  portion,  but  does  not  deposit  it  on 
cooling.  An  aqueous  solution  saturated  at  0°  (a) 
7.2°  was  of  1.0105  sp.  gr.  (Herschel,  Edin.  Phil. 
Journ.,  1819,  1.  12.) 

OXYSULPHIDE  OF  COBALT  Cold  chlorhydric 
Co  0  ;  Co  S  acid  dissolves  out  only  the  oxide  of 
cobalt;  but  hot  chlorhydric  acid  de- 
composes it  entirely. 

OXYSULPHIDE  OF  CYANOGEN.  Vid.  PcrSul- 
phoCyanogen. 

OXYSULPHIDE  OF  DIDYMIUM.  Insoluble  in 
Di  02 ;  Di  S  water.  Soluble  in  dilute  chlorhydric 
acid,  with  decomposition.  (Marig- 
nac,  Ann.  Ch.  et  Phys.,  (3.)  38.  158.) 

OXYSULPHIDE  OF  MANGANESE.  Permanent. 
Mn  0 ;  Mn  S  Soluble  in  acids,  with  decomposition. 
(Arfvedson.) 

OXYSULPHIDE  OF  ZINC.  Soluble,  with  de- 
composition, in  chlorhydric  acid. 

OxYSuLPiioCARBONic  ACID.     Unknown. 

(DiSulpho Carbonic  Acid(of  Gerhardt). 
CarbonylSulfosfKure(of  Weltzien).) 

C2H2S402  =  gg}c2S4or%°'"jS4 

OXYSULPHOCARBONATE   OF  ALLYL. 

(AllylXanthic  Acid.) 

C8  H6  S4  02  =  C2  H  (C6  II5)  S4  02 

OXYSULPHOCARBONATE    OF  ALLYL  &  OF    Po- 

C2  K  (C6  H5)  S4  02       TASSIUM. 

OXYSULPHOCARBONATE  OF  AMMONIUM  &  OF 

(AmylXanthogenamate  of  Ammonia.  AMYL.  Solu- 
AmylfJiSulphu  Carbonate  of  Ammonia.)  U]P  :„  Wflfpr  . 
C2  (N  HJ  (C,0  Hu)  S4  02  '  m  ^at^r> 

the        solution 

subsequently  undergoing  gradual  decomposition. 
Soluble  in  alcohol  and  in  ether.  (M.  W.  Johnson, 
,7.  Ch.  Soc.,  5.  pp.  143,  148.) 

OXYSULPHOCARBONATE  OF  AMMONIUM  &  OF 

(Ethyl  di  Sulpho  Carbonate  of  Ammonia.)  ETHYL.  Very 
C2  (N  H4)  (C4  H5)  S4  02  soluble  in  wa- 

ter, and  alco- 
hol.    (Zeise.)     Insoluble  in  ether. 

OXYSULPHOCARBONATE  OF  AMYL. 

(Amyldi Sulpha  Carbonic  Acid.     Amyl- 
Oj  i/ S  it  fpho  Carbonic  Acid.    Amylo- 
Xanthic  Acid.    Xanthamylic  Acid.) 
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I.)  C12H1202S4  =  ^^g}ot84j  Soon  de- 

composed 

Or  H  .  C10HU  S*  by  water. 

Insoluble  in 

an  aqueous  solution  of  chloride  of  potassium. 

II.)    C22  H22  02  S4  =  C2  (C10  Hn)2  S4  02 
OXYSULPHOCARBONATE      OF       AMYL     &      OP 

COPPER.     Ppt. 

OXYSULPHOCARBONATE       OF     AMYL       &      OF 

C2  (C10  Hn)  (C4  II5)  S4  Oa     ETHYL.    Decomposed  by 
concentrated      ammonia- 
water. 

OXYSULPHOCARBONATE       OF       AMYL      &     OF 

C2  («io  Hn) pb  s*  °a  LEAD.  Ppt.  (Balard,  loc. 
cit.)  Soluble  in  alcohol. 
(Johnson.) 

OXYSULPHOCARBONATE  OF  AMYL  &  OF 
MANGANESE.  Ppt.  (Balard.) 

OXYSULPHOCARBONATE  OF  AMYL  &  OF  ME- 
C2  (Cw  Hn)  (C2  H3)  S4  02  THYL. 

OXYSULPHOCARBONATE  OF  AMYL  &  OF  Po- 
C2  (010  HU)  K  S4  02  TASSIUM.  Soluble  in  .water. 
More  soluble  in  hot  than  in 
cold  alcohol.  Somewhat  soluble  in  ether.  (Ba- 
lard, Ann.  Ch.  et  PA#.s.,  (3.)  12.  307.)  Only 
slightly  soluble  in  anhydrous  ether.  (Kolbe's 
Le/trb.,  1.  322.) 

OXYSULPHOCARBONATE  OF  AMYL  &  OF  SIL- 
VER. Ppt. 

"Z?mOxYSuLPHOCARBONATE  OF  AMYL."     Vid. 

SulphoCarbonidate  of  Amyl. 

OXYSULPHOCARBONATE    OF   BARYTA  &    OF 

(Ethyldi  Sulpha  Carbonate  of Baryta)  ETHYL.  Solu- 
€2  Ba  (C4  H5)  S4  02  +  2  Aq.  ble  in  water,  and 

alcohol.  (Zeise.) 
OXYSULPHOCARBONATE  OF  CETYL.    Most  of 

(Cetyldi  Sulpha Carbonic  Acid.)  its     compounds, 

Cs*  HS*  02  S4  =  C2  H  (CS2  HM>  S4  02  w|th  metallic 

bases,  are  insol- 
uble in  alcohol.  (De  la  Provostaye  &  Desains, 
Ann.  Ch.  et  Phys.,  (3.)  6.  500.) 

OXYSULPHOCARBONATE  OF  CETYL  &  OF 
LEAD.  Ppt.,  in  alcohol. 

OXYSULPHOCARBONATE  OF  CETYL  &  OF 
MERcuRY(Hg).  Ppt.,  in  alcohol. 

OXYSULPHOCARBONATE  OF  CETYL  &  OF 
C2  K  (C82  Hgg)  S402  POTASH.  Insoluble  in  water, 
which,  however,  tends  to  de- 
compose it.  Very  abundantly  soluble  in  warm, 
but  only  sparingly  soluble  in  cold  alcohol,  and 
ether.  (Provostaye  &  Desains,  Ibid.,  p.  495.) 

OXYSULPHOCARBONATE  OF  CETYL  &  OF 
SILVER.  Ppt.,  in  alcohol. 

OXYSULPHOCARBONATE  OF  CETYL  &  OF 
ZINC.  Ppt.,  in  alcohol. 

OXYSULPHOCARBONATE  OF  CoppER(Cu2)  & 
C3  Cu2  (C4  H5)  S4  02  OF  ETHYL.  Insoluble  in 
water,  alcohol,  or  ether.  Not 
sensibly  soluble  in  ammonia-water.  (Zeise.) 

OXYSULPHOCARBONATE  OF  ETHYL. 

(  Ethyldi  Sulpha  Carbo  nic  A  cid.     Xan- 
thogenic  Acid.     Xanthic  Acid.) 

I.)  Cs  H  (C4  H5)  S4  02      Very  sparingly  soluble  in 
water.       Miscible  in  all 

proportions  with  caoutchin.  (Himly.)  The  al- 
kaline salts  of  this  compound  are  soluble  in  water. 
(Zeise.) 

II.)  C2  (C4  H5)2  S4  02     Insoluble  in  water.     Mis- 

(Xanthic  Ether.     Xanthelene.      cible  in  all  proportions 

DiSulphoCarbonate  of  Ethyl.)    with  alcohol,  and  ether. 
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(Ethyldi Sul pho  Carbonate  of  Lead.) 
<-'»  <C'4  H5)  Pb  S4  0, 


(Zeise,  Ann.  Ch.  et  Phys.,  (3.)  17.  341  ;  and  (3.) 
20.  124.  Debus.) 

OXYSULPHOCARBONATE  OF  ETHYL  &  OF 
Li;  A  i).  Perma- 
nent. Soluble  in 
water.  (Laurent, 

Method,  p.  250.)  Insoluble  in  cold  water,  but  is 
slowly  decomposed  by  boiling  with  water.  Toler- 
ably soluble  in  warm,  less  soluble  in  cold  alcohol. 
Insoluble  in  ether.  (Zeise;  Courbe.)  Boiling 
acetic  acid  has  no  action  upon  it,  and  it  is  scarcely 
at  all  attacked  by  dilute  sulphuric  acid. 

OXYSULPHOCARBONATE  OF  ETHYL  &  OF 
LIME.  Soluble  in  alcohol.  (Zeise.) 

OXYSULPHOCARBONATE  OF  ETHYL  &  OF 
MERCURv(Hg).  Soluble  in  a  solution  of  oxysul- 
phocarbonate  of  ethyl  and  of  potash. 

OXYSULPHOCARBONATE    OF    ETHYL    &    OF 

C2  (C4  H5)  (C2  H8)  S4  02      METHYL.      Insoluble     in 

water.      Easily  soluble  in 

alcohol,  and  ether.  (Chancel,  in  GerhardCs  Tr., 
1.  182.) 

OXYSULPHOCARBONATE    OF    ETHYL    &    OF 

(Ethyldi  Sulpha  Carbonate     of      PoTASH.    Readily. sol- 
Potash.     Xanthate  of  Potash.)     ..t.|p  in   wqfpr       'i  wl 
C2  (C4  HB)  K  S4  02 

cohol.     The   aqueous 

solution  is  decomposed  when  heated  above  50°. 
Soluble  in  5  (8)  6  pts.  of  absolute  alcohol ;  and 
this  solution  is  not  decomposed  by  boiling,  unless 
8%  or  more  of  water  be  present.  Very  sparingly 
soluble  in  ether.  Insoluble  in  naphtha.  (Zeise.) 

OXYSULPHOCARBONATE  OF  ETHYL  &  OF 
SILVER.  Soluble  in  water.  (Laurent,  in  his 
Method,  p.  250.) 

OXYSULPHOCARBONATE    OF    ETHYL    &    OF 
J4  H5)  Na  S4  02     SODA.     Soluble  in  water,  and 

alcohol.     (Zeise.) 
OXYSULPHOCARBONATE    OF    ETHYL    &    OF 
ZINC.     Sparingly  soluble  in  water;  more  readily 
soluble  in  dilute  alcohol.     (Zeise.) 

OXYSULPHOCARBONATE  OF  METHYL. 

I.)    (MethyldiSulpho  Carbonic  Acid.      Not  isolated. 
SulphoCarboMethylic   Acid.      Methyl- 
Xanthic  Acid.) 
C2  H  (C2  H3)  S4  02 

II.)  (MethyiXanthic  Ether.  Insoluble    in    water. 

DiSulphoCarbonate  of  Methyl.  Abundantly      soluble 

SulphoCarboMethylic  Ether.)  jn  alcohol  /and  ether> 

C2  (O2  H3)2  S4  02  (Zeise    Ann     Cl 
Phys.,  (3.)  2O.  122.) 

OXYSULPHOCARBONATE  OF  METHYL  &  OF 
C2  (C2  H3)  Pb  S4  02  LEAD. 

OXYSULPHOCARBONATE  OF  METHYL  &  OF 
C2  (C2  H8)  K  S4  02  POTASSIUM.  Soluble  in  wood- 
spirit.  (Dumas  £  Peligot.) 

Z?mOxYSuLPHOCARBONATE     OF     METHYL." 

C4  H3  S4  02     Vid.  SulphoCarbonidate  of  Methyl. 

OXYSULPHOCARBONATE  OF  POTASSIUM  &  OF 
C2  (C6  H7)  K  S4  02  PROPYL. 

Z?mOxYSuLPHOCARBONATE  OF  X.       Vld.  Sul- 

phoCarbonidate  of  X. 

OXYSULPHOCYANATE      OF      ETHYL.         Easily 

C12  Hlo  N2  S2  04       soluble   in   water,  and  alcohol, 
though  less  readily  in  the  former 
than  in  the  latter.     (Debus.) 

OXYSULPHOCYANIDE     OF    X.        Vld.     fomcSul- 

phoCyanide  of  X. 

OXYSULPHURET  OF  X.  Vid.  Oxy Sulphide 
ofX. 
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PALM1T1N. 


OXYX.YNTHIC    ACID.     Vid.    EthylSulphoCar- 
C6  H6  S,  04     bonic  Acid. 

<  >XYTHYMOYL.     Insoluble  in  water  or  alcohol. 
r,4ii](,08     Very  sparingly  soluble  in  ether.     In- 
soluble in  aqueous  alkaline  solutions. 

(Lallemand,  Ann.  Oh.  et  Phys.,  (3.)  49.  167.) 

<  t/.OKERiTE.      Contains  several  different  sub- 
(.9  fossil  resin.)    stances,  some  of  which  are  soluble 
^w  H«"(?)  in  boiling  alcohol,  while  others  are 

insoluble  therein. 


P. 


PALLADIUM.  Slowly  soluble  in  boiling  concen- 
Pd  trated  sulphuric  acid.  Gradually  soluble  in 
chlorhydric  acid,  when  in  contact  with  the 
air.  Somewhat  difficultly  soluble  in  nitric  acid 
(more  rapidly  if  it  contain  nitrous  acid)  ;  and  in 
aqua-regia  at  the  ordinary  temperature. 

Palladium  is  more  readily  soluble  in  acids  than 
any  of  the  other  so-called  platinum  metals  ;  dis- 
solving, though  with  difficulty,  in  concentrated 
nitric  acid,  and  with  extreme  ease  in  aqua-regia. 
(Claus,  Beitrage,  p.  37.)  Somewhat  soluble  in 
concentrated,  but  not  in  dilute  iodhydric  acid. 
(H.  Rose,  Tr.)  Palladium  is  feebly  attacked  by 
iodhydric  acid,  hydrogen  being  disengaged.  (H. 
Deville,  C.  R.,  1856,  42.  896.) 

PALMIC  ACID.     Vid.  Ricinelaidic  Acid. 

PALMIN.     Vid.  Ricinelaidin. 

PALMITIC  ACID.     Insoluble  in  water.     Soluble 

(Ethalic  Acid.  Cetylic  Acid.  Olidic  Acid.)  in  hot,  Spar- 
CM  H32  04  =  C32  H31  03,  H  0  ingly  solu- 

ble in  cold 

alcohol.  Very  soluble  in  ether.  Soluble  in  hot 
concentrated  sulphuric  acid,  from  which  solution 
it  is  precipitated  on  the  addition  of  water.  (Mas- 
kelyne,  J.  Ch.  Soc.,  8.  5.)  Insoluble  in  water. 
Soluble  in  all  proportions  in  alcohol  of  0.820,  at 
50°,  separating  cut  in  part  as  the  solution  cools. 
Extremely  soluble  in  ether.  Also  soluble  in  a 
mixture  of  alcohol  and  ether.  (Lawrence  Smith, 
Ann.  Ch.  et  Phys.,  (3.)  6.  pp.  45,  52.)  Its  alkaline 
salts  are  soluble  in  water. 

PALMITATB  OF  AMMONIA.  Insoluble  in  cold 
water. 

PALMITATK  OF  AMYL.     Soluble  in  ether. 
C32  H3l  (C10  Hn)  04 

PALMITATE  OF  BARYTA.  Insoluble,  or  very 
C8S  H31  Ba  04  sparingly  soluble  in  water,  or  alco- 
hol. (Maskelyne,  J.  Ch.  Soc., 
8.8.) 

PALMITATE  OF  CETYL.    Insoluble   in    water. 

(Spermaceti.  Cetin.  -Ethalate  Soluble  in  40  ptS.  of 
ofEthal CetylateofCetyl.)  boi,j  alcohol,  of 

<-„  H3l  (C32  HM)  04  Q  821  *       gr ^  and   .n 

7  pts.  of  boiling  absolute  alcohol.  Also  soluble  in 
hot  ether,  separating  out  again  for  the  most  part 
a*  the  solution  cools,  in  wood-spirit,  and  the  fatty 
and  essential  oils.  Somewhat  difficultly  sapom- 
tif-d  by  potash. 

100  pts.  of  boiling  alcohol,  of  0.821  sp.  gr.  dis- 
solve 2.5  pts.  of  it,  the  greater  part  being  depos- 
ited again  as  the  solution  cools  ;  more  soluble  in 
absolute  alcohol,  and  in  ether,  also  in  oil  of  tur- 
pentine, the  fatty  oils,  benzin,  chloroform,  lignone, 
creosote,  coal-oils,  &c. 

PALMITATE  OF  COPPER.     Ppt. 
CB  H31  cu  04 


PALMITATE  OF  ETHYL.  Insoluble  in  water. 
(Ethalic  Ether.)  Soluble  in  alcohol.  (Maskelyne, 
C32  H81  (C4  H6)  04  J.  Ch.  Soc.,  8.11.) 

PALMITATE  OF  GLYCERYL.     Vid.  Palmitin. 

PALMITATE  OF  GLYCOCOLL.  Soluble  in  hot, 
C32  U3i  (C4  H5  N  04)  04  -f  10  Aq  less  soluble  in  cold 
spirit.  (Horsford, 
Am.  J.  Sci.,  (2.)  4.  63.) 

PALMITATE  OF  LEAD.    Insoluble,  or  very  spar- 
C82  HS1  Pb  04      ingly  soluble  in  water,  or  alcohol. 
(Maskelyne,  J.  Ch.  Soc.,  8.  9.)    In- 
soluble  in   cold   ether.     (Lawrence  Smith,  Ann. 
Ch.  et  Phys.,  (3.)  6.  42.) 

PALMITATE  OF  LIME.  Insoluble  in  water,  or 
ether.  Slightly  soluble  in  warm  alcohol  of  0.820. 
(Lawrence  Smith,  Ann.  Ch.  et  Phys.,  (3.)  6.  42.) 
Insoluble  in  ether.  (Shueler.) 

PALMITATE  OF  MAGNESIA.  Insoluble,  or  very 
C32  Hsi  MS  °4  sparingly  soluble  in  water  or  alco- 
hol. (Maskelyne,  J.  Ch.  Soc.,  8. 
9.)  Soluble  in  boiling  alcohol,  from  which  it 
separates  almost  completely  on  cooling. 

PALMITATE  OF  METHYL. 

C82  HS1  (C2  H3)  04 

PALMITATE  OF  MYRICYL.  Insoluble  in  cold 
(Myricin.)  alcohol.  Easily  soluble  in 

C33  HSI  (^co  Hei)  °4      ether.     Soluble  in  creosote. 

Soluble  in  200  pts.  of  boil- 
ing alcohol ;  and  in  99  pts.  of  cold  ether.  Easily 
soluble  in  oil  of  turpentine.  Soluble  in  naphtha. 
( Wittstein's  Handw.) 

PALMITATE  OF  POTASH.     Soluble  in  a  small 
C32  H31  K  04     quantity  of  water.     Decomposed  by 
much  water.     Completely  soluble  in 
alcohol.    Insoluble  in  ether. 

PALMITATE  OF  SILVER.     Insoluble  in  warm 
c32HsiAgO4      water.        (L.    Smith,   Ann.   Ch.  et 
Phys.,  (3.)  6.  47.) 

PALMITATE  OF  SODA.  Soluble  in  water,  and  in 
C32H31Na04*  dilute  alcohol.  Also  soluble  in  abso- 
lute alcohol.  More  readily  decom- 
posed by  water  than  the  potash  salt.  (Maskelyne, 
J.  Ch.  Soc.,  8.  8.)  Soluble  in  water,' in  water  con- 
taining carbonate  of  soda,  and  in  absolute  alcohol. 
(Lawrence  Smith,  Ann.  Ch.  et  Phys.,  (3.)  6.  47.) 

PALMITIN.  Soluble  in  hot,  less  soluble  in  cold 
(MonoPalmitate  ofGlyceryl.)  ether.  (Ber- 

CM  H38  08  =  C6  H5  08,  2  H  0,  C32  H31  03      thelot,  Ann. 

Ch.  et  Phys., 
(3.)  41.  238.) 

Z)«PALMITIN.     Soluble  in  hot  ether.     (Berthe- 

(BiPalmitate  of  Glyceryl.)  lot,  loc. 

^70  H68  0,0  =  C6  H5  03,  H  0,  2  C82  H31  08        cit.) 

TWPALMITIN.  Insoluble  in  water.  Almost 
(  TerPalmitate  of  Glyceryl.  insoluble  in  hot 

Same  0,1  natural  Palmitic)  alcohol.    Insol- 

^102  H98  0]2  =  C6  H5  03,  3  C32  H3i  03      ubje    or  nearl 

so  in  cold  ether.  Easily  soluble  in  boiling  ether. 
Very  slowly  acted  upon  by  an  aqueous  solution  of 
caustic  potash.  (Maskelyne,  J.  Ch.  Soc.,  8.  7.) 
Very  sparingly  soluble  in  boiling  alcohol.  Solu- 
ble in  all  proportions  in  hot  ether.  (Boudet  & 
Pelouze  ?)  Almost  insoluble  in  cold,  more  solu- 
ble in  boiling  alcohol.  Soluble  in  all  proportions 
in  boiling  ether. 

Sparingly  soluble  in  cold,  soluble  in  hot  ether 
(Berthelot,  loc.  cit.) 

PALMITONIC  Aciof?)     (Schwarz.) 


PAKAMECONIC  ACID. 
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if    NO      N5c*oH2o08'( 
«  H»  N  °*=  N  |  H 


PALMITONE.  Soluble  in  strong  boiling  alcohol. 
(Etiiuione.)  Highly  soluble  in  benzin. 

C62  HC2  0,  =  csz  H3i^2 1  Unacted  upon  by  dilute 
30  31  nitric  acid,  or  by  an  aque- 
ous solution  of  caustic  potash.  (Maskelyne,  J. 
Ch.  Soc.,  8.  12.) 

PANACONE.  Insoluble  in  water,  or  ether.  Sol- 
C22  Ht9  08  uble  in  alcohol.  Soluble  in  concen- 
trated sulphuric  acid.  (Garrigues, 
Ann.,  Ch.  u.  Pharm.,  9O.  234.) 

PANAQCiLONE(from  the  root  of  Panax  quinque 

C24  H25018     folius).     Easily  soluble  in  water,  and 

alcohol.     Insoluble  in  ether.     Soluble, 

with  decomposition,  in  strong  acids.     (Garrigues, 

Ann.  Ch.  u.  Pharm.,  90.  232.) 

PAPAVERIC  AciD(from  Papaver  Rhceas). 
(Rhaadic  Acid.) 

PAPAVERIN.  Insoluble  in  water.  Sparingly 
soluble  in  cold,  more 
soluble  in  hot  alcohol, 
and  ether.  (G  Merck.) 
Insoluble  in  an  aqueous  solution  of  caustic  potash. 
More  soluble  than  narcotin  in  boiling  alcohol. 
Soluble  in  nitric  acid,  without  decomposition,  if 
this  is  not  added  in  too  great  excess.  (Anderson.) 
Most  of  its  salts  are  difficultly  soluble  in  water. 
PAPYRIN. 

(  Vegetable  Parchment.) 

PARABANIC  ACID.  Permanent.  More  solu- 
C6  H2  N2  06  ble  than  oxalic  acid  in  water.  Easily 
soluble  in  water.  Soluble  in  boiling 
alcohol.  Insoluble  in  iodide  of  ethyl. 

PARABANATE  OP  AMMONIA.  Known  only  in 
C6  (N  H4)2  N2  06  solution,  and  this  gradually  de- 
composes on  standing.  (Berze- 
lius, Lehrb.,  3.  323.) 

PARABANATE  OP  METHYL.  Soluble  in  3  pts. 
(DiMethylParabanic  Acid.  of  cold  water  ;  and  in 

Nitro  Thein.  Cholestrophan.)  much  less  hot  water 

C6  (C2  H3)2  N2  0G  Readily  soluble  in  al- 

cohol, and  ether.     (Stenhouse.) 

PARABANATE  OP  SILVER.    Insoluble  in  boiling 
C6  Ag2  N2  06     water.     Soluble  in  ammonia-water, 
and  in  nitric  acid. 

PARABANATE  OP  UREA.     Sparingly  soluble  in 
C2  H4  N2  02,  C6  H  N2  06     cold   water.       Soluble    in 
boiling  alcohol.       (Hlazi- 
wetz.) 

PARABENZIN. 
(ParaBenzole.) 

PARABENZOIC  ACID.  Vid.  Benzoic  Acid 
(Amorphous). 

PARACAJPUTENE.  Insoluble  in  water,  alcohol, 
C.ioH32  or  oil  of  turpentine.  Soluble  in  ether. 
(Max.  Schmidl.) 

PARACAMPHORIC  ACID. 

(Racemic  Camphoric  Acid.) 
C20H1608 

PARACELLULOSE.  Insoluble  in  an  aqueous 
solution  of  cupramin,  but  becomes  soluble  after 
being  treated  with  acids  or  aqueous  solutions  of 
the  alkalies,  or  after  being  boiled  with  water  dur- 
ing 24  hours.  Soluble  in  concentrated  chlorhydric 
and  sulphuric  acids,  and  in  boiling  potash-lye. 
(Fremy.) 

PARACHOLIC  ACID.  Insoluble  in  water.  Its 
(PamQlycochoiic  Acid.)  salts  are  identical  with 
C52  H43  N  012  those  of  cholic  acid  in  solu- 

bility, as  in  all  other  re- 
spects. 


PARACOMENIC  ACID.  Sparingly  soluble  in 
C,2  II4  O10  water.  Less  soluble  than  pyromeconic 
acid  in  water,  and  alcohol. 

PARACYANIDE  OF  SILVER. 

PARACYANOGEN.  Insoluble  in  water.  (Del- 
C12N0  brueck.)  Insoluble  in  alcohol.  Soluble 
in  hot  concentrated  chlorhydric,  and  sul- 
phuric acids  (Johnston);  according  to  Berzelius, 
it  is  not  dissolved,  but  is  merely  held  in  suspen- 
sion by  the  sulphuric  acid.  Insoluble  in  nitric 
acid  or  in  ammonia-water;  but  it  dissolves  in  an 
aqueous  solution  of  caustic  potash,  probably  with 
decomposition.  (Johnston.)  Soluble  in  concen- 
trated nitric,  sulphuric,  and  chlorhydric  acids,  and 
is  reprecipitated  from  the  two  last  on  the  addition 
of  water.  Soluble  in  warm  concentrated  aqueous 
solutions  of  caustic  and  carbonated  alkalies. 
(Johnston  ;  Thaulow,  in  Berzdius's  Lelub.,  1.337.) 

PARAELLAGIC  ACID.     Vid.  RufiGallie  Acid. 

"  PARAFFIN."  Consists  of  several  isomeric 
bodies,  some  of  which  are  more  soluble  than 
others  in  alcohol.  (Hofstaedter,  Ann.  Ch.  u. 
Pharm.,  91.  330.)  A  specimen  melting  at  66.2° 
was  insoluble  in  water,  and  was  unacted  upon  by 
caustic  potash,  or  by  concentrated  sulphuric  or 
nitric  acids.  It  dissolved  in  warm  creosote,  sepa- 
rating out  again  on  cooling.  It  was  difficultly 
soluble  in  cold  alcohol.  100  pts.  of  boiling  alco- 
hol of  94%  dissolved  3.5  pts.  of  it,  the  solution  be- 
coming solid  on  cooling.  Warm  ether  dissolved 
about  130  to  140  pts.  of  it,  the  solution  solidifying 
on  cooling.  It  was  easily  soluble  in  warm  oil  of 
turpentine,  and  very  easily  in  warm  olive-oil, 
almond-oil,  and  castor-oil.  A  fossil  substance,  dug 
from  a  peat-bog,  melting  at  107.5°,  exhibited  the 
same  solubility  as  the  specimen  above  described, 
and  resembled  it  in  all  respects,  excepting  the 
melting-point,  and  in  containing  less  hydrogen. 
(Trommsdorff,  Ann.  der  Pharm.,  1837,  21.  128.) 
A  specimen  fusing  at  58.25°  and  congealing  at 
54.50°  dissolved  in  3358.8  pts.  of  cold  alcohol,  of 
OI833  sp.  gr.,  and  in  137.4  pts.  of  boiling  alcohol, 
of  0.833  sp.  gr.;  in  78  pts.  of  cold,  and  in  9  pts. 
of  boiling  ether  ;  in  33.5  pts.  of  cold  oil  of  turpen- 
tine ;  and  in  167.25  pts.  of  cold  olive-oil.  (E. 
Spiess.) 

1  pt.  of  benzin  dissolves  0.3  pt.  of  paraffin  *  at  20° 
"  "        0.7          "  "        23° 

"  "         4.0          "  "         39° 

"  "         5.0          "  "         43° 

«  «         7.7          "  "         46° 

(Vogel  &  Scheller,  Dingier 's  Polytech.  Journ., 
164.  221.) 

1  pt.  of  chloroform  dissolves  0.1 6  pt.  of  paraffin* 
at  17°,  and  0.22  pt.  at  23°.  (Vogel  &  Scheller, 
Dingier' s  Polytech.  Journ.,  164.  221.) 

1  pt.  of  bisulphide  of  carbon  dissolves  1  pt.  of 
paraffin*  at  23°.  (Vogel  &  Scheller,  Dingkr's 
Polytech.  Journ.,  164.  221.)  Soluble  in  creosote, 
and  eupion  (coal-oil).  (Reichenbach.)  [Com- 
pare Melene.] 

PARAGLOBULARETIN.    Soluble  in  alcohol,  from 

CM  H1608      which  it  is  precipitated  on  the  addition 

of  water.     Insoluble  in  ether.    (Walz.) 

PARAL/ACTIC  ACID  (of  Heintz).  Vid.  Sarco- 
Lactic  Acid. 

PARAMALEIC  ACID.     Vid.  Fumaric  Acid. 
PARAMECONIC  ACID.     Vid.  Comenic  Acid. 


*  Obtained  from  oil  distilled  from   lignite  ;  the  sample 
examined  melted  at  48°,  and  solidified  at  45°. 
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PARATARTRATES. 


PARAMENISPERMIN.      Insoluble     in      water. 

(Isomeric  with  Menispermin.)  Readily  soluble  in  boil- 
t'18HuNOs  ing  alcohol.  Sparingly 

soluble  in  ether.     Sol- 
uble in  dilute  acids.     (Pelletier  &  Courbe.) 

PARAMIDIC  ACID.      Vid.  Mellithteramic  Acid. 

PAR  AMID.     Vid.  Mellithamid. 

PARAMUCIC  ACID.      Soluble  in  73.6  pts.  of 

(ParaSckleimstzure.  Isomerie  with  cold,  and  in  17.2 
jl/iirir  and  Saccharic  Acids.)  ptg  Qf  boiling  Wa- 

C»HIO°»  ter;  or  100  pts.  of 

boiling  water  dissolve  5.8  pts.  of  it.  (Malaguti.) 
More  soluble  than  mucic  acid  in  water.  (Lau- 
gier.)  Soluble  in  alcohol.  (Malaguti.) 

Its  salts  are  more  soluble  than  those  of  mucic 
acid,  but  are  converted  into  the  latter  when  their 
aqueous  solutions  are  boiled. 

PARAMUCATE  or  AMMONIA.  Is  the  only 
paramucate  which  is  less  soluble  than  the  corre- 
sponding mucate.  It  is  almost  insoluble  in  boil- 
ing water. 

PARAMCCATE   OF    SlLVER. 

PARAMYLENE.  Insoluble  in  water.  (Kolbe's 
CM  HJO  Lehrb.,  1.  390.) 

PARAMYLONE(from  the  infusorium  Euglena  vi- 
CMHwOjo  ridis).  Insoluble  in  water,  dilute 
acids,  ammonia-water,  alcohol,  ether, 
or  saline  solutions.  Soluble,  without  decomposi- 
tion, in  strong  potash-lye.  (Gottlieb.) 

PARANAPHTHALIN.  Insoluble  in  water.  Scarce- 

(Anthracene.    Pyrene.}     ly  at  all  soluble   in  alcohol, 

uaoHis"(?)  or  ether.      [Soluble    in  the 

oils  of  coal-tar.]      Its  best 

solvent  is  oil  of  turpentine. 

PARANICENE.  Insoluble  in  water.  Soluble  in 
CioHj2(?)  alcohol,  and  ether.  (St.  Evre.) 

PARANICINE.  Insoluble  in  water.  Soluble  in 
CJQ  H^  N  alcohol,  and  ether.  Also,  with  com- 
bination, in  dilute  nitric,  acetic,  chl<jr- 
hydric,  and  oxalic  acids.  (St.  Evre.) 

PARANITRANILIN.     Vid.  NitrAnilin(a). 

PARAPECTIC  ACID.  Soluble  in  water.  The 
C24  H1K  021, 2  H  0  aqueous  solution  rapidly  decom- 
poses, with  formation  of  meta- 
pectic  acid.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.)  24. 
37.)  Alcohol  precipitates  it  from  the  aqueous 
solution. 

PARAPECTATE  OF  AMMONIA.  Soluble  in  water. 

PARAPECTATE  OF  BARYTA.    Ppt. 

PARAPECTATE  OF  LEAD.    Ppt. 
C«H15021,2PbO 

PARAPECTATE  OF  POTASH.  Soluble  in  water. 
Insoluble  in  alcohol. 

PARAPECTATE  OF  SODA.     Soluble  in  water. 

PARAPECTIN.     Very  soluble  in  water.     Insolu- 

c«4  H4o  °o6.  6  H  0      ble   in   alcohol.      Decomposed 

by  alkaline  solutions,  and   by 

boiling  acids.     (Freray,  Ann.  Ch.  et  Phys.,  (3.) 

24.  14.) 

PARAPECTIN  with  LEAD.    Ppt. 
C«  H40  Oae,  6  H  0,  2  Pb  0 

PARAPICOLIN.     Soluble  in  all  proportions  in 
N  I C     H  "»    alcon°l»  ether,  and  the  fatty  and  es- 
1    1  sential  oils. 

PARAPYRoCiTRic  ACID.     Vid.  Itaconic  Acid 
PARASALICYL.     Vid.  BenzoSalicyl. 
PARATARTRALIC  ACID.     Deliquescent.     Solu- 
C8H4O,0       ble  in  water.     In  aqueous  solution  it 


changes  to  racemic  acid  ;  so  also  the  solutions  of 
its  salts. 

PARATARTRALATE  OF  BARYTA.  Soluble  in 
water. 

PARATARTRALATE  OF  LEAD. 

PARATARTRALATE  OF  POTASH.  Soluble  in 
water. 

PARATARTRALATE  OF  SODA.  Soluble  in 
water.  (Fremy.) 

PARATARTRAMID. 

r    TT    w   n       N   i  cs  1*4  08" 
C8  II8  N2  O8  =  N2  I  H» 

PARATARTARIC  ACID.    Permanent.    Lesssol- 

(Racemic  Acid.       Uvic  Acid.  uble     than 

Vinie  Acid.      Traubensaure.) 

C8H4010,2HO-f2Aq 


water,  and  alcohol.  Soluble  in  5.7  pts.  of  water,  at 
15°;  and  in  48  pts.  of  alcohol,  of  0.809  sp.  gr.,  at 
the  ordinary  temperature.  (Walchner.)  Soluble 
in  57.5  pts.  of  water  at  15°;  the  saturated  solution 
containing  17.39%  of  it.  Less  soluble  in  alcohol 
than  in  water.  (Mohr,  Redwood  &  Procter's  Phar- 
macy.) Very  sparingly  soluble  in  a  concentrated 
solution  of  tartaric  acid. 

Soluble  in  boiling  creosote  ;  the  solution  solidi- 
fies on  cooling.  (Reichenbach.) 

PARATARTRATE  OF  AMMONIA. 

I.)  normal.  Very  soluble  in  water.  Scarcely 
C8  H4  (N  H4)2  012  at  all  soluble  in  alcohol.  (Fre- 
senius.) 

II.)  acid.  Permanent.  Soluble  in  100  pts.  of 
C8  H6  (N  H4)  012  water  at  20°  ;  and  much  more  sol- 
uble in  boiling  water.  Insoluble 
in  alcohol.  (Fresenius.) 

PARATARTRATE  OF  AMMONIA  &  OF  ARSENI- 

C8H4(AsO2)(N  H4)012  +  Aq     ocs  ACID.     Efflores- 

cent.   Soluble  in  10.62 

pts.  of  water  at  15°;  the  solution  undergoes  de- 
composition when  it  is  evaporated.  (  Werther.) 

PARATARTRATE  OF  AMMONIA  &  of  sesquioxide 
OF  IRON.  Easily  soluble  in  water.  (Walchner.) 

PARATARTRATE  OF  AMMONIA  &  OF  SODA. 
C8  H4  Na  (N  H4)  012  -f  2  Aq  &  8  Aq  E  ffl  o  r  e  s  c  e  n  t  , 

Readily    soluble 

in  water,  the  solution  undergoing  decomposition 
when  boiled.  (Fresenius.)  The  aqueous  solution 
saturated  at  11°  marks  23°  Baume',  and  at  21°,  28° 
Baume'.  This  salt  consists  of  a  mixture  of  the 
right  and  left  tartrates  of  ammonia  and  of  soda. 
(Pasteur,  Ann.  Ch.  et  Phys.,  (3.)  28.  pp.  58,  64.) 

PARATARTRATE  OF  ANTIMONY  &  OF  POTASH. 
C8  H4  K  (Sb  02)  012  &.+  Aq 

PARATARTRATE  OF  ARSENIOUS  ACID  &  OF 

C8  H4  K  (As  02)  Oj-j  +  3  Aq     POTASH.     Slowly  efflo- 

rescent.   Soluble  in  7.96 

pts.  of  water  at  15°;  the  solution  undergoing  de- 
composition when  evaporated.  (Werther.) 

PARATARTRATE  OF  ARSENIOUS  ACID  &  OF 
C8  H4  Na  (As  02)  Oa2  +  5  Aq  SODA.  Soluble  in  14.59 
pts.  of  water  at  19°. 
(Werther.) 

PARATARTRATE  OF  BARYTA.  Almost  insolu- 
C8  H4  Ba2  013  +  6  Aq  ble  in  cold  water.  Soluble 
in  200  [2000  ?]  pts.  of  boil- 
ing water.  Easily  soluble  in  chlorhydric  and 
nitric  acids.  (Fresenius.)  Insoluble  in  acetic 
acid  or  in  aqueous  solutions  of  caustic  potash, 
chloride  of  ammonium  (hot),  nitrate  of  ammonia, 
or  snccinate  of  ammonia.  (Walchner.)  Soluble 
in  hot  paratartaric  acid,  from  which  it  is  depos- 
ited on  cooling. 


PARATARTRATES. 


469 


PARATARTRATE  OF  BORACIC  ACID  &  OF  POT- 
ASH. Hygroscopic.  Readily  soluble  in  water. 
(Fresenius.) 

PARATARTRATE  OF  BORACIC  ACID  &  OP 
SODA.  Deliquescent.  Soluble  in  water.  (Fre- 
senius.) 

PARATARTRATE  OF  CADMIUM.  Insoluble  in 
C8H4Cd2O12  water  or  in  ordinary  alcohol. 
(Schiff.) 

PARATARTRATE  of  protoxide  OF  CERIUM.  Ppt. 
Readily  soluble  in  paratartaric  acid.  (Beringer.) 

PARATARTRATE  OF  CHROMIUM.  Soluble  in 
water ;  from  which  solution  it  is  precipitated  on 
the  addition  of  alcohol ;  after  drying,  this  precipi- 
tate is  not  soluble  in  water,  unless  this  be  acidu- 
lated with  paratartaric  acid.  (Fresenius.) 

PARATARTRATE  OF  COBALT.  Sparingly  solu- 
ble in  cold  or  hot  water;  more  readily  soluble  in 
paratartaric  acid  ;  and  still  more  readily  in  chlor- 
hydric  acid,  or  an  aqueous  solution  of  caustic  pot- 
ash. (Fresenius.) 

PARATARTRATE  OF  COBALT  &  OF  POTASH. 
Sparingly  soluble  in  water.  Easily  soluble  in 
paratartaric  acid,  and  in  an  aqueous  solution  of 
caustic  potash.  (Fresenius.) 

PARATARTRATE  ofdinoxide  OF  COPPER.  Tol- 
erably soluble  in  water.  (Walchner.) 

PARATARTRATE  of  protoxide  OF  COPPER.  Per- 
C8  H4  Cu3  0,2  +  4  Aq  manent.  Sparingly  soluble 
in  cold,  more  freely  in  hot 
water.  Easily  soluble  in  chlorhydric  acid.  (Fre- 
senius.) 

PARATARTRATE  of  protoxide  OF  COPPER  &  OF 
POTASH.  Sparingly  soluble  in  boiling  water. 
(Fresenius.) 

PARATARTRATE  of  protoxide  OF  COPPER  &  OF 
SODA. 

I.)  normal.  Very  slowly  soluble  in  cold,  more 
C8 II4  Na  Cu  012  +  Aq  readily  soluble  in  hot  water. 
(Werther.) 

II.)  basic.  Sparingly  soluble  in  cold,  more 
C8  II4Na  Cu012;  2  Cu  0  +  8  Aq  readily  soluble  in 
hot  water.  Insol; 
uble  in  alcohol.  (Werther.) 

PARATARTRATE  of  protoxide  OF  IRON.  Spar- 
ingly soluble  in  water.  Readily  soluble  in  para- 
tartaric, acetic,  and  the  mineral  acids,  in  ammo- 
nia-water, and  an  aqueous  solution  of  caustic  pot- 
ash. 

PARATARTRATE  of  sesquioxide  OF  IRON.  Very 
soluble  in  water,  from  which  it  is  precipitated  by 
alcohol,  but  not  by  alkaline  solutions.  (Fre- 
senius.) 

PARATARTRATE  of  sesquioxide  OF  IRON  &  OF 
POTASH.  Deliquescent.  Soluble  in  water,  and 
in  paratartaric  acid.  It  is  not  precipitated  by 
alkaline  solutions. 

PARATARTRATE  OF  LEAD.  Soluble  in  warm 
C8  H4  Pb,  012  paratartaric  acid.  More  soluble  in 
tartaric  acid  than  tartrate  of  lead. 

PARATARTRATE  OF  LIME.  Sparingly  soluble 
C3  H4  Ca2  012  -f  8  Aq  in  boiling,  almost  insoluble 
in  cold  water.  Less  soluble 
than  sulphate  of  lime  in  water.  Scarcely  at  all 
soluble  in  an  aqueous  solution  of  chloride  of  am- 
monium. (H.Rose.)  Sparingly  soluble  in  warm 
solutions  of  sulphate,  and  succinate,  of  ammonia 
and  chloride  of  ammonium.  (Wittstein.)  Readily 
soluble  in  a  cold  solution  of  caustic  potash,  from 
which  it  is  reprecipitated  on  the  addition  of  water. 


Soluble  in  chlorhydric  acid,  from  which  it  is  pre- 
cipitated by  ammonia.  Insoluble  in  acetic  acid, 
or  in  paratartaric  acid,  after  it  has  once  become 
crystallized. 

PARATARTRATE    OF    MAGNESIA.    Effloresces 

.C8  H4  Mg2  012  -f-  10  Aq     in  dry  air.     Soluble  in  1 20 

pts.  of  water  at  19°;  and  in 

less  boiling  water.  Insoluble  in  alcohol.  Soluble, 
without  change,  in  paratartaric  acid.  Easily  sol- 
uble in  strong  mineral  acids.  Insoluble  in  acetic 
acid.  Soluble  in  potash-lye.  (Fresenius.) 

PARATARTRATE  OF  MANGANESE.  Permanent. 

C8  H4  Mn2  0,2  •+•  2  Aq      Very  sparingly  soluble   in 

cold,   more  readily  soluble 

in  hot  water.  Readily  soluble  in  acids,  and  also 
in  alkaline  solutions ;  hence  neither  acids  nor  al- 
kalies precipitate  it  one  from  the  other.  (Frese- 
nius.) 

PARATARTRATE  of  dinoxide  OF  MERCURY. 
Insoluble  in  water  or  in  paratartaric  acid.  Easily 
soluble  in  nitric  acid.  (Fresenius.) 

PARATARTRATE  OF  METHYL.  Vid.  Methyl- 
ParaTartaric  Acid. 

PARATARTRATE  OF  NICKEL.  Effloresces 
C8  H4  Ni2  0]2  -f- 10  Aq  slowly  in  dry  air.  Sparingly 
soluble  in  hot  water,  more 
soluble  in  paratartaric  acid,  and  still  more  soluble 
in  chlorhydric  acid.  Soluble,  also,  in  aqueous 
solutions  of  caustic  potash,  and  of  warm  carbo- 
nate of  soda.  (Werther.) 

PARATARTRATE  OF  POTASH. 

I.)  normal.  Permanent.  Soluble  in  0.97  pt. 
C8  H4  K2  012  +  4  Aq  of  water  at  25°.  Almost  insol- 
uble in  alcohol.  (Fresenius.) 

II.)  acid.  Permanent.  Soluble  in  180  pts.  of 
C8H5K012  water  at  19°  ;  in  139  pts.  of  water  at 
25°,  and  in  14.3  pts.  of  boiling  water. 
Less  soluble  in  water  than  the  corresponding  tar- 
trate. Insoluble  in  alcohol.  Easily  soluble  in  the 
mineral  acids.  (Fresenius.) 

PARATARTRATE  OF  POTASH  &  OF  SODA. 

C8  H4  K  Na  012  +  8  Aq  Efflorescent.  Easily  soluble 
in  water,  (Fresenius.)  Con- 
sists of  a  mixture  of  the  right  and  left  tartrates  of 
potash  and  soda.  (Pasteur,  Ann.  Ch.  et  Phys., 
(3.)  28.  63.)  Soluble  in  1.32  pts.  of  water  at  6°, 
and  in  all  proportions  in  hot  water. 

PARATARTRATE  OF  SILVER.     Sparingly  solu- 
C8  H4  Ag2  012      ble  in  water,  being  less  soluble  than 
the  tartrate  of  silver.     Soluble  in 
ammonia-water.     (Liebig  &  Redtenbacher.) 

PARATARTRATE  OF  SODA. 
I.)  normal.     Permanent.     Soluble  in  2.63  pts. 
C8  H4  Na,,  O12    of  water  at  25°.     Insoluble  in  alco- 
hol.    (Walchner.) 

II.)  acid.  Permanent.  Soluble  in  11.3  pts.  of 
C8  H5  Na  012  +  2  Aq  water  at  19°;  and  in  much 
less  boiling  water.  Insoluble 
in  alcohol.  (Fresenius.) 

PARATARTRATE  OF  STRONTIA.  Almost  in- 
C8  H4  Sr2  012  +  8  Aq  soluble  in  cold,  very  sparingly 
soluble  in  boiling  water.  Ea- 
sily soluble  in  chlorhydric  acid.  Insoluble  in 
acetic  acid.  (Fresenius.)  It  forms  clear  solutions 
with  hot  aqueous  solutions  of  nitrate  and  succinate 
of  ammonia  and  chloride  of  ammonium  ;  but  these 
solutions  become  turbid  on  cooling.  (Wittstein.) 

PARATARTRATE  OF  STIBETHYLIUM.  Very 
deliquescent.  Soluble  in  water. 
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PECTOLACTATES. 


PARATARTRATE  OF  TIN.  Soluble  in  water. 
(Walchner.) 

PARATARTRATE  OF  ZINC.  Scarcely  at  all 
soluble  in  water  ;  more  soluble  in  paratartaric  acid, 
and  still  more  soluble  in  chlorhydric  acid.  ( Wer- 
ther.) 

PARATAKTRELIC  ACID. 
C8  H4  010 

PARATARTRATE  OF  BARYTA. 

PARATARTRATE  OF  LIME. 

PARATARTROMETHYLIC  ACID.  Vid.  Methyl- 
ParaTartaric  Acid. 

PARATARTROVINIC  ACID.  Vid.  EthylPara- 
Tartaric  Acid. 

PARATHIONIC  ACID.    Not  isolated. 

(BetaSulphoVinic  Acid.) 

PARATHIONATE  OF  BARYTA.     Soluble  in  wa- 
C4  H6  Ba  Sj  08  +  2  Aq      ter,  -the  solution  not  under- 
going decomposition  when 
boiled. 

PARATHIONATE  OF  LIME. 
C4  H5  Ca  S2  08  -r-  2  Aq 

PARELLIC   ACID.     Very  sparingly  soluble  in 

(Pareiiin.-)  cold  water.  Easily 

C18  H6  08  =  C18  II5  07,  H  0  &  +  Aq    soluble  in  alcohol, 

and    ether,    from 

which  water  precipitates  it.  More  soluble  in. 
acetic  acid  than  in  water.  Slowly  soluble  in 
aqueous  solutions  of  caustic  potash,  lime,  and 
baryta,  from  which  it  is  precipitated  by  acids  ;  less 
soluble  in  ammonia-water. 

PARELLATE  OF  BARYTA.  Insoluble  in  water. 
Soluble  in  warm  baryta-water. 

PARELLATE  OF  COPPER.    Ppt. 

PARELLATE  OF  LEAD. 
C18H5Pb08(?) 

PARICIN.  Sparingly  soluble  in  water.  Easily 
soluble  in  alcohol,  and  ether.  Soluble  in  dilute 
acids,  forming  salts  which  are  readily  soluble. 
(Winkler.) 

PARI  DIN  (from  Paris  quadrifolia).  100  pts.  of 
C12  H10  08  ?  or  C16  H14  07  -f-  2  Aq(?)  water  dissolve 

1.5    pts.    of   it; 

100  pts.  of  alcohol  of  94.5%  dissolve  2  pts.  of  it, 
and  100  pts.  of  ordinary  alcohol,  6  pts.»of  it. 
Insoluble  in  ether.  Soluble  in  chlorhydric  acid. 
Decomposed  by  sulphuric,  phosphoric,  and  nitric 
acids  ;  also  by  a  warm  solution  of  caustic  potash. 

PARIETIC  ACID.     Vid  Chrysophanic  Acid. 
PARIETIN.     Vid.  Usnic  Acid. 
PARIGLIN.     Vid.  Smilacin. 

PARVOLIN.     Soluble  in  coal-oil  naphtha.     (Gr. 
(Jsomerie  with  Cumidin.)      Williams.) 
N{C18H13'» 

PEARLABH.     Vid.  Carbonate  of  Potash. 

PECTASB.  Exists  in  vegetables  in  two  states, 
—  in  one  of  which  it  is  soluble,  while  in  the  other 
it  is  insoluble  in  water.  The  aqueous  solution  of 
the  soluble  modification  soon  undergoes  decom- 
position when  left  to  itself.  The  soluble  form  is 
converted  into  the  insoluble  by  adding  alcohol  to 
the  aqueous  solution,  the  precipitate  which  forms 
being  no  longer  soluble  in  water.  Both  modifica- 
tions are  insoluble  in  alcohol.  (Fremy,  Ann.  Ch. 
et  Phys.,  (3.)  24.  21.) 

PECTIC  ACID.     Insoluble  in  cold,  scarcely  at 

C    H20  028, 2  H  0       all    soluble   in   boiling   water. 

After  standing  for  a  long  time 

with  water  it  dissolves  completely,  with  decom- 


position. It  is  also  dissolved,  with  decompo- 
sition, by  long-continued  boiling  witli  water. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  24.  pp.  26,  36  ) 
Soluble  in  water.  (Schunck.)  Sightly  soluble 
in  boiling  water.  The  aqueous  solution  is  coagu- 
lated by  alcohol,  and  by  a  solution  of  sugar. 
Easily  soluble  in  alkalies,  from  which  it  is  pre- 
cipitated by  alcohol  as  well  as  by  acids.  (John 
Porter,  Am.  J.  Sci.,  (2.)  9.  21.)  Easily  soluble  in 
alkaline  liquids,  even  when  these  are  very  dilute ; 
it  is  quickly  decomposed,  however,  by  an  excess  of 
alkali.  (Fremy,  loc.  cit.,  p.  28.)  When  boiled 
with  dilute  acids  it  is  converted  into  metapectic 
acid,  which  dissolves.  (Fremy.)  Insoluble  in 
alcohol,  ethe'r,  or  the  organic  acids.  (Braconnot.) 

The  aqueous  solutions  of  many  neutral  salts,  of 
almost  all  the  organic  salts  of  ammonia,  and  es- 
pecially the  soluble  pectates,  dissolve  considerable 
quantities  of  pectic  acid,  forming  with  it  ill-defined 
compounds  which  are  soluble  in  water  and  pre- 
cipitable  therefrom  by  alcohol.  (Fremy,  loc.  cit., 
pp.28,  32.) 

The  alkaline  pectates  are  soluble  in  water,  but 
insoluble  in  alcohol.  The  other  pectates  are  in- 
soluble. Insoluble  pectic  acid  is  precipitated 
when  they  are  treated  with  acids. 

PECTATE  OF  AMMONIA.  Soluble  in  water, 
from  which  solution  it  is  precipitated  by  al- 
cohol. 

PECTATE  OF  BARYTA.    Ppt. 

PECTATE  OF  COPPER.  Insoluble  in  boiling 
water.  (Braconnot.) 

PECTATE  OF  LEAD.  Ppt.,  decomposed  by  boil- 
C82  H20  028,  2  Pb  0  ing  water. 

PECTATE  OF  LIME.  Insoluble  in  boiling  water, 
and  ammonia-water. 

PECTATE  OF  POTASH.  Soluble  in  water,  less 
soluble  in  a  solution  of  potash. 

PECTATE  OF  SILVER,    Ppt. 

PECTATE  OF  SODA.     Soluble  in  water. 

PECTIN.  Soluble  in  cold  water,  from  which  it 
C64  H40  Oga,  8  H  0  is  precipitated  by  alcohol.  On 
boiling  the  aqueous  solution  it 
is  transformed  to  parapectin.  Decomposed  by 
alkaline  solutions,  also  by  boiling  dilute  acids. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  24.  pp.  12,  14, 
36.)  When  its  aqueous  solution  is  allowed  to 
stand,  pectin  changes  into  metapectic  acid,  the 
transformation  being  more  rapid  in  case  pectose  is 
likewise  present. 

PECTOLACTIC  ACID.  Deliquescent.  Soluble 
CM  «8  <>12  =  C16  H6  010,  2  H  0  +  2  Aq  &  5  Aq  in  all 

p  r  o  - 

portions  in  water,  and  alcohol.  Insoluble  in 
ether.  The  pectolactates  of  the  alkalies  and  al- 
kaline earths  are  all  easily  soluble  in  water,  ex- 
cepting the  lime  salt;  they  are  all  insoluble  in 
alcohol.  (Bcedeker  &  Struckmann,  Ann.  Ch.  u. 
Pharm.,  100.  284.) 

PKCTOLACTATE  OF  BARYTA.      Easily  soluble 

C16  H6  Ba-j  012  +  6  Aq  &  9  Aq     in  water.      Insoluble 

in  alcohol.    (B.  &  S.) 

PECTOLACTATE  OF  COBALT.  Insoluble  in 
water.  Easily  soluble  in  an  excess  of  pectolactic 
acid.  (B.  &  S.) 

PECTOLACTATE  OF  COPPER.  Insoluble  in  wa- 
ter. Easily  soluble  in  an  excess  of  pectolactic  acid. 
Soluble  in  a  solution  of  caustic  soda.  (B.  &  S.) 

PECTOLACTATE  of  sesquioxide  OF  IRON.  In- 
6  Fet  08,  Clfl  H6  010  4-  8  Aq  soluble  in  water,  or  pec- 
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tolactic   acid.      Soluble  in  a  solution  of  caustic 
soda.     (B.  &  S.) 

PJECTOLACTATE    OF    LEAD. 

I.)  Insoluble  in  water.  Soluble  in  pectolactic 
acid  and  in  an  aqueous  solution  of  acetate  of  lead. 
(B.  &  S.) 

II.)  basic.  Insoluble  in  water,  or  an  aqueous 
solution  of  acetate  of  lead.  Soluble  in  pectolactic 
acid.  (B.  &  S.) 

PECTOL.ACTATE  OF  MERCURY. 

I.)  of  the  dinoxide.      )  Insoluble   in   pectolactic 

II.)  of  the  protoxide.  \  acid.  Difficultly  soluble 
in  dilute  nitric  acid.  (B.  &  S.) 

PECTOL.ACTATE  OF  ZINC.  Insoluble  in  water. 
Easily  soluble  in  pectolactic  acid.  (B.  &  S.) 

PECTOSE.  Insoluble  in  water,  alcohol,  or  ether. 
By  the  action  of  warm  acids,  excepting  acetic 
acid,  it  is  converted  into  pectin.  (Fremy,  Ann. 
Ch.etPhys.,  (3.)  24.  7.) 

PECTOSIC  ACID.  Scarcely  at  all  soluble  in 
C32  H20  028,  3  H  0  cold  water,  but  is  easily  soluble 
in  boiling  water,  the  solution 
gelatinizing  on  cooling.  Insoluble  in  water  acidu- 
lated with  chlorhydric  acid,  or  other  acids.  Grad- 
ually decomposed  by  the  action  of  boiling  water, 
or  alkaline  liquors.  (Fremy,  Ann.  Ch.  et  Phys., 
(3.)  24.23.) 

PECTOSATE  OF  BARYTA.  Ppt.,  soluble  in 
C32  H20  028,  H  0,  2  Ba  0  dilute  acids. 

PKCTOSATE  OF  LEAD.  Ppt.,  soluble  in  warm 
C32  H20  028,  H  0,  2  Pb  0  dilute  acids. 

PELARGONIC  AciD(Anhydrous).  Very  slowly 
(Peiargonicpeiargonate.)  acidified  by  water.  (Chi- 


Ch.  et  Phys., 


H    Oa  = 


PELARGONIC  ACID.     Scarcely  at  all  soluble  in 

(  Identical  with  GEnantkic  j9cid,      water.          (Gerhardt.) 
according  to  Dellfs.)  Very  difficulty  soluble 

CH0   =  LH0H  .  ' 


soluble  in  alcohol,  and  ether.     (Redtenbacher.) 

PELARGONATE  OF  AMMONIA.  With  water  it* 
forms  a  soapy  solution.  Very  readily  soluble  in 
cold  alcohol.  (Gerhardt.) 

PELARGONATE  OF  BARYTA.  Permanent. 
C18  H17  Ba  04  Slightly  soluble  in  water.  Soluble 
in  boiling,  less  soluble  in  cold  alco- 
hol. (Cahours,  ,/.  Ch.  Soc.,  3.  241.)  Difficultly 
soluble  in  water,  and  alcohol.  (Redtenbacher.) 
Much  less  soluble  in  water  or  alcohol  than  the 
valerate,  cenanthylate,  or  caprylate  of  baryta,  but 
more  soluble  than  the  rutylate. 

PELARGONATE  OF  BENZOYL.  Vid.  Benzo- 
Pelargonic  Acid. 

PELARGONATE  OF  COPPER.     Soluble  in  boiling 

C18  H17  Cu  04  +  2  Aq       alcohol. 

PELARGONATE  OF  ETHYL.  Insoluble  in  water. 
cis  HIT  (('4  HB)  °4  Soluble  in  alcohol. 

PELARGONATE  OF  LIME.      Difficultly  soluble 

C18  H17  Ca  04      in  water.     Soluble  in  boiling,  less 

soluble  in  cold  alcohol.    (Cahours.) 

PELARGONATE  OF  PHENYL. 
Cw  H17  (C12  H5)  04 

PELARGONATE  OF  POTASH.  Readily  soluble 
in  water.  (Cahours.) 

PELARGONATE  OF  SILVER.  Very  sparingly 
C]8  H17  Ag  04  soluble  in  water,  even  when  this  is 
boiling. 

PELARGONATE  OF  SODA.  Readily  soluble  in 
water.  Soluble  in  alcohol. 


PELARGONATE  OF  STRONTIA.  Slightly  solu- 
ble in  water.  Soluble  in  boiling,  less  soluble  in 
cold  alcohol.  (Cahours,  J.  Ch.  Soc.,  3.  241.) 

PELARGONIC  ACID  with  6mOxu>B  OF  NITRO- 
GEN(N  O2).  Vid.  NitrosoPelargonic  Acid. 

PELARGONE.  Vid  Oxide  of  Capryl  &  of  Pe- 
largoyl. 

PELARGONENE.     Vid.  Nonylene. 
PKLLUTEIN.      Soluble  in  hot,  less  soluble   in 
N  \  Cgo  H19  00"      co^  alcohol.     Insoluble  in  ether. 

PELOSIN.     Sparingly  soluble  in  water.     Easily 

(Cissampelin.    isomeric      soluble    in     alcohol,     and 

with  CM**.)  ether      When  the  ethereal 

N  |  C3o  H2i  Oc'"  solution     is    mixed    with 

water  a  hydrate,  containing 

3  equivs.  of  H  O  is  formed,  which  is  insoluble  in 
water,  alcohol,  or  ether. 

The  salts  of  pelosin  are  generally  readily  solu- 
ble in  water.  (Wiggers.) 

PENTA.  See  penta,  as  prefix,  under  the  generic 
name  of  the  substance  sought  for. 

PEPSIN.  Soluble  in  water,  from  which  it  is 
precipitated  on  the  addition  of  alcohol. 

PERCHLORIC  ACID.  Deliquescent.  Very 
C107,  HO  soluble  in  water.  The  most  concen- 
trated aqueous  solution  is  of  1.65  sp. 
gr.  and  boils  at  200°.  (Serullas,  Ann.  Ch.  et 
Phys.,  (2.)  46.296.) 

All  of  its  salts  are  soluble  in  water,  — the  pot- 
ash salt  somewhat  difficultly  ;  they  are  all  deli- 
quescent, and  soluble  in  alcohol,  excepting  those 
of  ammonia,  potash,  lead,  and  dinoxide  of  mer- 
cury. (Serullas,  loc.  cit.,  p.  308.) 

PERCHLORATE  OF  ALUMINA.  Deliquescent. 
A12  03,  3  Cl  07  Soluble  in  water,  and  alcohol.  (Se- 
rullas, Ann.  Ch.  et  Phys.,  1831,  (2.) 
46.  304.) 

PERCHLORATE  OF  AMMONIA.  Permanent. 
N  H4  0,  Cl  07  Soluble  in  5  pts.  of  water,  and 
slightly  in  alcohol.  The  aqueous 
solution  loses  ammonia  when  evaporated.  The 
normal  salt  is  precipitated  when  strong  perchloric 
acid  is  added  to  its  concentrated  aqueous  solution. 
(Se'rullas,  Ann.  Ch.  et  Phys.,  (2.)  46.  304.) 

PERCHLORATE  OF  BARYTA.  Deliquescent. 
Ba  0,  Cl  07  Very  soluble  in  water,  and  alcohol. 
(Se'rullas,  Ann.  Ch.  et  Phys.,  (2.) 
46.  303.) 

PERCHLORATE  OF  BRUCIN.  Sparingly  solu- 
ble in  cold  water,  more  soluble  in  warm  water  and 
in  alcohol. 

PERCHLORATE  OF  CADMIUM.  Deliquescent. 
CdO,  C1O7  Soluble  in  water,  and  alcohol.  (Se'- 
rullas, Ann.  Ch.  et  Phys.,  (2.)  46. 
305.) 

PERCHLORATE  OF  CINCHONIN.  Permanent. 
C40  H24  N2  02,  2  (Cl  07,  H  0)  +  2  Aq  Readily  soluble 

in  water,  and 
alcohol.  (Bcedecker.) 

PERCHLORATE  OF  CODEIN.  Readily  soluble 
in  water,  and  alcohol.  (Boedecker.) 

PERCHLORATE  of  protoxide  OF  COPPER.  De- 
Cu  0,  Cl  O7  liquescent.  Soluble  in  water,  and 
alcohol.  (Se'rullas,  Ann.  Ch.  et  Phys.,. 
(2.)  46.  305.) 

PERCHLORATE  OF  ETHYL.  Insoluble  in  water. 
C4  H5  0,  Cl  07  Soluble  in  alcohol,  but  this  solution 
eventually  undergoes  a  partial  de- 
composition. (Hare  £  Boye.) 
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PEUCHLORATE  OF  FURFURIN.     Readily  solu 


N,  J  (CIO  H4  02")8,  H  0,  Cl  07  +  2  Aq     ( Boedeker. ) 

PERCHLORATE  of  protoxide  OF   IRON.     Toler- 
Fe  0,  Cl  07     ably  permanent.      Soluble  in  water 

(Se'rullas,  p.  305.) 

PERCHLORATE  of  sesquioxide  OF  IRON.  Solu- 
Fe,  03,  3  Cl  07  ble  in  water.  (Berzelius,  Lehrb.) 

PKRCHLORATE  OF  LEAD.  Permanent.  Solu- 
PbO  Cl  07  hie  in  about  1  pt.  of  water.  (Serullas, 

Ann.  Ch.  et  Phys.,  (2.)  46.  306.) 
PERCHLORATE  OF  LIME.    Deliquescent.  Sol- 
Ca  0  Cl  07     uble  in  water,  and  alcohol.    (Serullas, 

Ann.  Ch.  et  Phys.,  (2.)  46.  304.) 
PERCHLORATE    OF    LITHIA.      Deliquescent. 
Li  0,  Cl  07    Soluble  in  water,  and  alcohol.    ( Serul- 
las,  Ann.  Ch.  et  Phys.,  (2.)  46.  304.) 
A  solution  of  perchloric   acid  produces  a  slight 
precipitate  in  very  concentrated  solutions  of  lithia 
salts,  but  this  precipitate  readily  dissolves  on  add- 
ing water.     (H.  Rose,  Tr.) 

PERCHLORATE     OF     MAGNESIA.      Deliques- 
Me  0,  Cl  07    cent.     Soluble  in  water,  and  alcohol. 
(Serullas,  Ann.  Ch.etPhys.,  (2.)  46. 
304.) 

PERCHLORATE  OF  MANGANESE.     Very  deli- 
Mn  0,  Cl  07     quescent.     Soluble  in  water,  and  in 
the    strongest    alcohol.       (Serullas, 
Ann.  Ch.  et  Phys.,  (2.)  46.  305.) 

PERCH LORA.TE  of  dinoxide  OF  MERCURY.    Per- 
Hg,  0,  Cl  07    manent.     Soluble  in  water.     (Serul- 
las, Ann.  Ch.  et  Phys.,  (2.)  46.  306.) 

PERCHLORATE  of  protoxide  OF  MERCURY. 
Hg  0,  Cl  07  Exceedingly  deliquescent.  Soluble  in 
water.  Partially  soluble,  with  de- 
composition, in  alcohol.  (Serullas,  Ann.  Ch.  et 
Phys.,  (2.)  46.  306.) 

PERCHLORATE  OP  MORPHINE.  Tolerably 
CM  "IB  N  06,  H  0.  Cl  07  -f  4  Aq  soluble  in  water,  and 
alcohol. 

PERCHLORATE  OF  POTASH.  Permanent.  Is 
KO,C107.  the  least  soluble  of  any  of  the  metallic 
perchlorates. 

Soluble  in  65  pts.  of  water  at  15°;  more  soluble 
in  hot  water.  Insoluble  in  alcohol.  (Serullas,  Ann. 
Ch.  et  Phys.,  1831,  (2.)  46.  pp.  297-301,  302.) 
Soluble  in  88  pts.  of  water  at  10°,  and  in  5.52  pts. 
of  water  at  100°.  (Hutstein,  Arch.  Pharm.,  (2.) 
65.  159  ;  in  Liebig  Sf  Kopp'sJahresbericht,  4.  331.) 
Soluble  in  60  pts.  of  water  at  18.75°.  ( Abl,  from 
(Esterr.  Zeitschrift  fur  Pharm.,  8.  201,  in  Can- 
statt's  Jahresbericht,  fur  1854,  p.  76.)  Soluble  in 
4.5  pts.  of  boiling  water. 

Insoluble  in  spirit  of  38°.  (Millon,  Ann.  Ch.  et 
Phys.,  (3.)  7.  332.) 

PERCHLORATE  OF  POTASH  with  PERMAN- 
GANATE OF  POTASH.  The  two  salts  crystallize 
together  in  all  proportions.  The  compounds 
formed  are  soluble  in  water.  (Woehler.) 

PERCHLORATE  OF  QUININE.  Slowly  soluble 
CM  HM  N2  04, 2  (Cl  07,  H  0)  +  14  Aq  in  water. 

Readily  solu- 
ble in  alcohol. 

FKRCHLORATE  OF  SILVER.  Deliquescent. 
AgO,  C107  Very  soluble  in  water.  Soluble  in 
concentrated  alcohol.  (Serullas,  Ann. 
Ch.  et  Phys.,  (2.)  46.  pp.  307,  299.) 

PERCHLORATE  OF  SODA.  Very  deliquescent. 
NaO,  C107  Very  soluble  in  water,  and  in  the 


strongest  alcohol.  (Serullas,  Ann.  Ch.  et  Phys., 
1831,  (2.)  46.  pp.  297-301,  303.) 

PERCHLORATE  OF  STRONTIA.  Very  deli- 
Sr  0,  Cl  07  quescent,  and  soluble  in  water.  Read- 
ily soluble  in  alcohol.  (Serullas,  Ann. 
Ch.etPhys.,  (2.)  46.  303.) 

PERCHLORATE  OF  STRYCHNINE.  Sparingly 
C42  H22  N2  04,  H  0,  Cl  07  +  2  Aq  soluble  in  cold  wa- 
ter ;  much  more  sol- 
uble in  alcohol.  (Boedeker.) 

PERCHLORATE  of  protoxide  OF  URANIUM.  Sol- 
Ur  0,  Cl  07  uble  in  water. 

PERCHLORATE  OF  ZINC.  Deliquescent.  Sol- 
Zn  0,  C107  uble  in  water,  and  alcohol.  (Serullas, 
Ann.  Ch.  et  Phys.,  (2.)  46.  305.) 

PERCHROMIC  ACID.  Soluble  in  water,  and 
Cr2  07  ether.  Both  solutions  soon  undergo  de- 
composition, but  the  ethereal  solution  is 
much  more  stable  than  the  aqueous.  (Barreswil, 
Ann.  Ch.  et  Phys.,  (3.)  2O.  367.) 

PERCHROMIC  ACID  with  QUININE.  )  Insoluble 
44  STRYCHNINE.  J  in  ether. 
(Barreswil.) 

PEREiRiN(frora  Pao  Pereiro).  Only  slightly 
soluble  in  water.  Very  easily  soluble  in  alcohof, 
and  ether.  Also  soluble  in  concentrated  sulphuric 
and  nitric  acids.  Most  of  its  salts  are  soluble  in 
water,  and  alcohol.  (Goos.) 

PERIODIC  ACID.  Deliquescent.  Readily  sol- 
(Hyperlodic  Add.  uble  in  water.  Tolerably  solu- 

I  0    5  H"O  b!e  in  alcohol.> and  ether-     ( Benc' 

kiser.)  Sparingly  soluble  in  con- 
centrated alcohol,  and  less  solu- 
ble in  ether.  (Langlois,  Ann.  Ch.' et  Phys.,  (3.) 
34.  258.)  Most  of  the  salts  of  periodic  acid  are 
difficultly  soluble  or  insoluble  in  water ;  all  of 
them  are  insoluble,  or  very  sparingly  soluble  in 
alcohol ;  but  they  all  dissolve  with  tolerable  facil- 
ity in  dilute  nitric  acid.  (Benckiser.) 

PER!ODATE  OF  AMMONIA.     Easily  soluble  in 
N  H4  0, 1  0T  +  4  Aq    water  slightly  acidulated  with 
nitric   acid.     (Langlois,   Ann. 
Ch.  et  Phys.,  (3.)  34.  265.) 

PERlODATE    OF   BABYTA. 

I.)  5BaO,  I07    Insoluble  in  water.     Soluble  in 

nitric  acid.     (Rammelsberg.) 
II.)  5  BaO,  21  O7+5Aq        Insoluble   in   water. 
Easily     soluble    in 
weak  nitric  acid.     (Benckiser.) 

III.)   2  BaO,  I07  +3  Aq 

PER!ODATE  OF  BRuciN.  Tolerably  soluble  in 
water,  and  alcohol.  (Langlois,  Ann.  Ch.  et  Phvs.* 
(3.)  34.  278.) 

PER!ODATE  OF  CiNCHONiN.  Alterable.  Sol- 
uble in  alcohol.  (Lauglois,^ww.  Ch.  et  Phys.,  (3.) 

PER!ODATE  OF  COPPER.  Insoluble  in  water. 
4  Cu  0,  H  0, 1  07  Soluble  in  dilute  nitric  acid. 

(Benckiser.) 
PER!ODATE  OF  LEAD. 

I.)  3 Pb 0,2 HO,  I07     Easily   soluble  in  water 
slightly   acidulated   with 

nitric  acid.    (Langlois,  Ann.  Ch.  et  Phys.,  (3.)  34. 
270.) 

II.)  basic.  Insoluble  in  water,  or  an  aqueous 
solution  of  periodic  acid.  Readily  soluble  in 
dilute  nitric  acid.  (Benckiser,  Ann.  Ch.  u.  Pharm., 
17.  254.) 

PEK!ODATE  OF  LIME. 

I.)   2  Ca  0,8  HO,  I  07 


PETROLENE. 
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IT.)  5CaO,  T07  Insoluble  in  water.  Soluble 
in  nitric  acid.  (Berzelius's 
Lehrb.,  3.  413.) 

PuuIoDATE  OF  LITHIA.  Soluble  in  water. 
Decomposed  by  spirit.  (Rammelsberg.) 

PKR!ODATB  OF  MAGNESIA.     Insoluble  in   wa- 
2MgO,  3  HO,  I07  +  9  Aq      ter.      Soluble    in    per- 
iodic acid.     (Langlois, 
Ann.  Ch.  et  Phys.,  (3.)  34.  268.) 

PER!ODATE  OF  MERCURY. 

I.)  of  the  cKnoxide(Hgt  O).     )  Easily  soluble  in 

II.)  of  the  protoxide(H.g  Q).  )  dilute  nitric  acid. 
(Benckiser.) 

PKR!ODATE  OF  POTASH. 

I.)  normal.     Very  sparingly  soluble  in  water. 
K  0, 1  07 

II.)  basic.     Very  sparingly  soluble  in  water. 
2  K  0, 1  07 

PER!ODATE  OF  QUININE.     Sparingly  soluble 

C40  H24  N2  04 ,  H  0, 1  07  +  22  Aq    in   water.      Easily 

soluble    in    water 

acidulated  with  nitric  acid.  Soluble  in  alcohol. 
(Langlois,  Ann.  Ch.  et  Phys.,  (3.)  34.  276.) 

PEIlIODATE  OF    SlLVER. 

I.)  Ag  0, 1  07    Insoluble  in  water.   By  the  action 
of  hot  water   it  is   transformed 
into  No.  II.     (Ammermuller  &  Magnus.) 

II.)  2AgO, HO,  I  07      Insoluble  in   hot   water- 
Soluble  in  warm   nitric 
acid.     (A.  &  M.) 

III.)  2  Ag  0, 3  H  0, 1 07    By  the  action   of  hot 
water  it  is  decomposed 
to  No.  II.     (A.  &  M.) 
PER!ODATE  OF  SODA. 

I.)  NaO,  I07      Readily  soluble  in  water.  (Mag- 
nus.)      Permanent.       Soluble, 
without    decomposition,    in    dilute    nitric    acid. 
(Benckiser.) 

II.)  2  Na  0,  3  H  0, 1 07  Insoluble  in  cold,  spar- 
ingly soluble  in  hot  wa- 
ter. (Magnus.) 

PER!ODATE  OF  STRONTIA.  Resembles  the 
2  Sr  0,  3  H  0, 1 07  baryta  salt. 

PER!ODATE  OF  STRYCHNINE.  Tolerably  sol- 
uble in  water,  and  alcohol.  (Langlois,  Ann.  Ch., 
et  Phys.,  (3.)  34.  278.) 

PER!OD ATE  of  protoxide  OF  URANIUM.  Ppt., 
which  soon  becomes  oxidized. 

PER!ODATE  ofsesquioxide  OF  URANIUM.  Some- 
what soluble  in  hot  water,  and  in  an  aqueous 
solution  of  protochloride  of  uranium.  (Rammels- 
berg.) 

PER!ODATE  OF  VERATRIN.  Soluble  in  alco- 
hol. (Langlois,  Ann.  Ch.  et  Phys.,  (3.)  34.  278.) 

PER!ODATE  OF  ZINC. 

I.)  4ZnO,  HO,  I07  Easily  soluble  in  water 
slightly  acidulated  with 

nitric  acid.  (Langlois,  Ann.  Ch.  et  Phys.,  (3.) 
34.  269.) 

II.)  3ZnO,  7HO,2I07 

"  /faszcPERloDiTE  OF  LEAD(?)."  (See  Gme- 
lin's  Handbook,  5.  143.) 

I.)  Blue  salt.  Insoluble  in  water,  or  in  aque- 
ous solutions  of  acetate  of  lead,  or  sugar.  De- 
composed by  the  weakest  acids.  (Durand.) 

II.)    Violet  salt.     Slowly  decomposed  by  water. 
Not  decomposed  by  alcohol.     Soluble  in  an  aque- 
ous solution  of  caustic  potash.     (Jammes.) 
60 


ACID.     Known   only  in  aque- 
Mn2  O7     ous   solution,  which    is  decomposed  on 
evaporating. 

Its  salts  are  all  soluble  in  water,  excepting  the 
silver  salt,  which  is  difficultly  soluble. 

PERMANGANATE  OF  AMMONIA.  Soluble  in 
N  H4  0,  Mn2  67  water.  (Mitscherlich.) 

PERMANGANATE  OF  BARYTA.  Permanent. 
Ba  0,  Mn2  07  Soluble  in  water. 

PERMANGANATE  OF  COPPER(CU  0).  Deli- 
Cu  0,  Mn2  07  quescent.  (Mitscherlich.) 

PERMANGANATE  OF  LEAD.  Soluble  in  nitric 
Pb  0,  Mn2  07  acid.  (Forcharnmer.) 

PERMANGANATE  OF  LIME.  Deliquescent. 
(Mitscherlich.) 

PERMANGANATE  OF  LITHIA.  Permanent. 
Li  0,  Mn207  Soluble  in  water. 

PERMANGANATE  OF  MAGNESIA.  Deliques- 
Mg  0,  Mn2  07  cent.  Soluble  in  water. 

PERMANGANATE  OF  POTASH.  Soluble  in  16 
K  0,  Mn2  07  pts.  of  water  at  15°.  Immediately 
decomposed  by  alcohol.  (Mitscher- 
lich.) The  aqueous  solution  saturated  at  15°  con- 
tains 0.06%  of  its  weight  of  the  salt.  (Berzelius's 
Lehrb.} 

PERMANGANATE  OF  SILVER.  Soluble  in  109 
AgO,  Mn207  L190'l  Pts>  °f  c°ld  water,  and  in 
much  less  hot  water.  (Mitscher- 
lich.) 

PERMANGANATE  OF  SODA.  Deliquescent. 
Na  0,  Mn2  07  Very  soluble  in  water.  (Mitscher- 
lich.) 

PERMANGANATE  OF  STRONTIA.  Deliquescent. 
Soluble  in  water.  (Mitscherlich.) 

PERMANGANATE  OF  ZINC.  Deliquescent. 
ZnO,  Mn207  Soluble  in  water.  (Mitscherlich.) 

PERSPIROYLIC  ACID.     Vid.  Salicylic  Acid. 

PERSULPHATE (&c.)  OF  X.  See  under  SUL- 
PHATE OF  X,  as  perSulphate  of  X,  and  the  like. 

PerSulfure  Ethyl  Sulfocarbonique.  Vid.  fo'Car- 
bonate  of  ^'Sulphide  of  Ethyl. 

PERSuLPHoCYANOGEN.  Vid.  perSulphoCy- 
anogen. 

PERSuLPHoMoLYBDATE  OF  X.     Vid. 
phoMolybdate  of  X. 

PERURIC    ACID.     Slowly    soluble    in    water. 

C10H5N409(?)     Soluble  in  ammonia-water.    Easily 

and  abundantly  soluble  in  aqueous 

solutions  of  the  caustic  and  carbonated  alkalies. 

(Unger.)     Difficultly  soluble  in  acids. 

PERURATE  OF  SILVER.     Insoluble  in  water. 
C10  H3  Ag2  N4  09(?) 

PERUVIN.     Vid.  Styrone. 

PETASiTE(from  the  root  of  Tussilago  Petasites). 

PETININ.  Soluble  in  all  proportions  in  water, 
c  H  N  =  N$C8H9  alcohol,  ether,  and  oils. 

,  \°*  ,     .          Its  salts  are  soluble  in 
(Isomenc  with  Butylamm,  ,         . 

Biethylamin,  Bimethylethyla-     water        and      alcohol. 
min,  and  Methylpropylamin.)      Readily  soluble  in   di- 
lute, but  insoluble    in 

a  strong,  aqueous  solution  of  caustic  potash.  It 
combines  with  the  stronger  acids,  forming  salts 
which  are  permanent,  and  are  all  soluble  in  water. 
(Anderson.) 

PETROLENE.  Sparingly  soluble  in  alcohol. 
(Isomeric  with  Tekoretin.)  Easily  soluble  in  ether. 
C40  Hgj"  (Boussingault.) 
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PIIENATES. 


PETROLEUM.  Soluble  in  18  pts.  of  alcohol,  of 
(Oleum  petra.)  0.85  sp.  gr.  (Parrish's  Pharm., 
p.  346.) 

PEUCEDANIN.  Insoluble  in  water.  Very  spar- 
(Imperatorin.  Angelate  of  Oreoselone.)  ingly  soluble 


CM  Hn  06  =    «  02 


in  cold  read- 
ily  soluble  m 
boiling  alcohol.  Readily  soluble  in  ether  and  in 
the  fatty  and  volatile  oils.  Insoluble  in  dilute 
acids.  Soluble  in  concentrated  sulphuric  acid, 
from  which  it  is  precipitated,  unchanged,  by  wa- 
ter. (Wackenroder.)  Soluble,  with  decompo- 
sition, in  warm  nitric  acid.  Also  soluble  .in  an 
aqueous  solution  of  caustic  potash  ;  but  only  spar- 
ingly soluble  in  ammonia-water,  or  in  chlorhydric 
or  acetic  acids. 
PuocYL(of  Blanchet  &  Sell).  Vid.  Terebilene. 

PH^ORETIN.   Exceedingly  difficultly  soluble  in 

C16  H8  07      water,  and   ether.      Easily  soluble  in 

alcohol,  and  in  aqueous  alkaline  solu- 

tions.    Soluble  in  acetic  acid  and  in  concentrated 

sulphuric  acid.     (Schlossberger  &  Doepping.) 

Z>/PHANIN.     Vid.  rf/Phenin. 

PHASEOMANNITE.    Identical  with  Inosite,  q.  v. 

PHENAMYL.     Vid.  Phenate  of  Amyl. 

PHENAMYLOL.     Vid.  Phenate  of  Amyl. 

JSi'PHENANiLiN.     Vid.  Jn'Phenylamin. 

PHENIC  AciD(Anhydrous).  Insoluble  in  water. 
(Phenate  of  Phenyl.  Phenyl  Scarcely  at  all  soluble 

fefer.     PhvucJnkydnde.)         in  alcohol.      Easily  sol- 

CTT     n       '-'iz  "s  "  \  ui     •         u 

M  U10  o2  —  cj*  H°  o  5  nble  m  ether. 

PHENIC  ACID.      Sparingly  soluble  in  water. 

(Carbolic  Acid.  Phenol.  Hydrate  Soluble  in  all  pro- 
of  Phenyl.  Hydrated  Oxide  of  nr,rt;OT1Q  in  alnn 
Phenyl.  Phenous  Acid.  Spiral.  P° 
Phenylic  Acid.  Salicon.  Phenyl  hoi,  ether,  and  acefr 
AlcohoL  Often  confounded  with  ic  ether.  Readily 
Creosote.)  soluble  in  concen- 

C12  H6  02  -  C12  H6  0,  H  0  ^^A  acetic  acid. 

(Reichenbach; 

Range  ;  Laurent.)  Soluble  in  80  pts.  of  water 
at  20°,  and  in  22  pts.  of  water  at  100°  (Reichen- 
bach) ;  in  31  pts.  of  water  at  20°  (Runge).  No 
more  soluble  in  chlorhydric  acid  than  in  water  ; 
but  much  more  soluble  in  dilute  acetic  acid  than 
in  water.  (Laurent.)  Soluble  in  17  pts.  of  a  cold 
mixture  of  equal  parts  of  glacial  acetic  acid  and 
water,  and  in  10  pts.  of  the  same  mixture  when 
warm.  Soluble  in  30  pts.  of  hot,  less  soluble  in 
cold  phosphoric  acid  of  1.135  sp.gr.  (Reichen- 
bach.) Soluble  in  all  proportions  in  bisulphide 
of  carbon,  and  the  volatile  oils.  (Reichenbach.) 

PHENATE  OP  AMMONIA.  Soluble  in  water, 
C12  H5  (N  H4)  02(?)  and  alcohol.  (Laurent.) 

PHENATE  OF  AMYL.     Insoluble  in  water.   Ea- 

(PhenAmylol.  PhenAmyl.  sily  soluble  in  alcohol. 
ArnytPhenic  Ether.)  and  ether  Soluble)  with 

combination,  in  concen- 
trated sulphuric  acid. 

PIIKXATE  OF  BARYTA.  Soluble  in  water. 
C12  H0  Ba  02  +  3  Aq  (Laurent.) 

PHENATE  OF  BROMETHYL,  &c.  Vid.  Bromo- 
Phenate  of  Ethyl,  &c. 

PHENATE  OF  ETHYL.  Insoluble  in  water. 
(Phenetol.  Salitkol,  Easily  soluble  in  alcohol,  and 
fthylPhenic  Ether.)  ether  Unacted  upon  b  an 

V>1«    Mr    \(JA    fir)   UA  -.  .  •        —  ** 

aqueous  solution  of  caustic 
potash.  Soluble  in  concentrated  sulphuric  acid, 
with  combination  :  the  baryta-salt  of  this  conju- 
gate add  is  soluble  in  water.  (Cahours.  Ann. 
Ch.  et  Phys.,  (3.)  27.  464.) 


PHENATE  OF  ETHYLw'fre.  Vid.  NitroPhenate 
of  Ethyl. 

PHENATE  OF  ETHYLlrtmtre'.  Vid.  Picrate  of 
Ethyl. 

PHENATE  OF  LEAD. 

I.)  normal?  Soluble  in  alcohol,  from  which  it 
is  partially  precipitated  on  the  addition  of  water. 

II.)  basic.  Ppt.  Soluble  in  anhydrous  phenic 
2  (C12  H0  Pb  02)  5  Pb  0,  H  0  acid.  (Runge.) 

PHENATE  OF  LIME.  Soluble  in  water,  from 
which  it  is  precipitated  on  adding  much  alcohol. 
(Runge.) 

PHENATE  OF  METHYL.  •  Insoluble  in  water. 
(Anisoi.  Dracol.  Methyl-  Soluble  in  alcohol,  and 

Phenic  Ethe^)  '         faen       Insoluh,e    {n   ftn 

i>12  ilg  (O2  113;  Ua  .      .  - 

aqueous  solution  of  caus- 
tic potash.  Soluble,  with  combination,  in  fuming 
sulphuric  acid.  (Cahours,  Ann.  Ch.  et  Phis..  (3.) 
10.  353.) 

PHENATE  OF  METHYL&ror/z^;  METHYLc/Jore', 
METHYLwYrfT,  &c.  Vid.  BromoPhenate,  Chloro- 
Phenate,  NitroPhenate  (&c.)  of  Methyl. 

PHENATE  OF  PHENYL.  Vid.  Phenic  Acid 
(Anhydrous). 

PHENATE  OF  POTASH.  Deliquescent.  Very 
C12H5K02(?)  soluble  in  water,  alcohol,  and 
ether.  (Laurent.) 

PHENATE  OF  SODA.  Very  readily  soluble  in 
water  and  in  phenic  acid.  Insoluble  in  soda  lye. 
(Reichenbach.) 

PHENE.     Vid.  Hydride  of  Phenyl. 

-BzPiiENETiiANiLiN.  Vid.  Hydrate  of  Ethyl- 
/n'Phenylammonium. 

Phenetidine  nitrique.     Vid.  EthylNitroPhenidin. 

PHENETOL.     Vid.  Phenate  of  Ethyl. 

PHENIC  ALCOHOL.     Vid.  Phenic  Acid. 

PHENIDAMIN.      Vid.  AzoPhenylamin. 

PHENIDIN.     Vid.  Benzoate  of  Phenyl. 

Z)J'PHENIN.  Soluble  in  ether,  and  in  chlorhy- 
n  u  XT  xr  <  C12  H2"  dric,  and  nitric  acids. 
C12  H6  N2=  N2  j  H<  (Laurent  &  Qerhardt.) 

PHENOL.     Vid.  Phenic  Acid. 
PHENIC  AMID.     Vid.  Anilin. 
PHENOUS  ACID.     Vid.  Phenic  Acid. 

PHENOYLBENZOICYL^'AMIN.  Insoluble,or  very 
(Amide  of  Benzanilidyl.)  sparingly  soluble,  in 

r    TT     N  -TV  5n1224'      water.     Soluble  in  bofl- 

1/26  HU     2  ~  ^  \  nj4  HB        ing,  less  soluble  in  cold 
alcohol.         (Gerhardt, 
Ann.  Ch.  et  Phys.,  (3.)  53.  310.) 

PHENYLACETAMIN.     Sparingly  soluble  in  cold, 

(Acetanilid.     AcetylP lienylamid.)     tolerably  soluble  in 


erably     soluble     in 
alcohol,  and    ether. 
(Gerhardt,  Ann.  Cli.  et  Phys.,  (3.)  37.  329.) 

PHENYLACETOSAMIN.      Insoluble    in    water. 

(AcetylAnilin.    AcetoylAnilin.  Vinyl-     Readily  soluble 

Amhn.     VmylPhenylawn.)  in  absolute  alco- 

C1Q  Hfl  N  =  N  \  c!2H35  hoi.      Insoluble 

(H  in  ether.      (Na- 


Ch.  u.  Pharm.,  98.  298.] 


t  an  son,  Ann. 


PiiENYLAcoNiTAMic  ACID.     Sparingly  solu- 
(AconitAnilic  Acid.)  ble    in    water> 

CM  H3  N  08  =  N  { ga  J3   6    •  0,  H  O     Easily  soluble 

in  alcohol. 


PHENYLCARBAMATES. 


475 


Very  easily   soluble    in    dilute    ammonia-water. 
(Pebal.) 

PHENYLACONITAMATE    OF    SlLVER.         Insolu- 

C24  Hs  AS  N  08      ble,  or  very  sparingly  soluble  in 

water. 

Di'PiiENYLAcoNiTiMiD.  Insoluble  in  water. 

(AconitobiAnil.)  Sparingly  soluble  in 

c    II    NO       N  5  rr  2rf  ?8       boiling    alcohol. 
C^  1IU  N20fl  =  N2    (C12  tf5)2  . 


PlIENYLALLYLUREA. 

(AllylAnilm  Urea.) 


C36H16N 


(C12H5)3 


Pharm.,  98.  80.) 


C20H12N202  =  1  _   .   ^     „ 
I  H 1     5 

PHENYLAMATE  OF  AMMONIA.  Soluble  in 
water. 

PHENYLAMATE  OF  BARYTA.  Readily  soluble 
in  water.  Insoluble  in  an  aqueous  solution  o 
chloride  of  ammonium. 

PHENYLAMATE  OF  LEAD.     Soluble  in  water. 

PHENYLAMATE  OF  SILVER.     Soluble  in  water 
C20H10AgN08 
PHENAMID.     Vid.  Anilin. 
PHENYLAMIN.     Vid.  Anilin. 

TKPiiENYLAMiN.  Difficultly  soluble  in  water 
(BiCinnamylamin.  BiPhenanilin.)  Readily  soluble  in 
alcohol,  and  ether 
Its  salts  are  easily 
decomposed,  especially  when  in  solution.  (Goess- 
mann,  Ann.  Ch.  u.  Pharm.,  100.  57.) 

PHENYLAMMELIN.  Soluble  in  warm,  less  solu- 
(Ammdine  anilique.')  ble  in  cold  dilute  nitric  acid 
£30  H1S  N5  02  Insoluble  in  ammonia-wa- 

ter.    (Laurent,  Ann.  Ch.  et 
Phys.,  (3.)  22.  100.) 
PHENYLAMMONIA.     Vid.  Anilin. 
PHENYLANGELAMID. 

(Angelanilid.') 

PHENYLANISYLAMID.    Insoluble  in  water. 

(PhenylAnisamid.    Anisanilid.    T/iianyl-  Soluble    in 

Anisamid.    Anilanisamid.)  ^  alcohol.   (Ca- 

hours,     Ann. 
Ch.  et  Phys., 
(3.)  23.  353.) 
PHENYLBENZOLAMIN.       Insoluble    in    water. 

(BenzoylAnilid.  BenzoylAnilin.  Very  easily  solu- 
SlilbylPkenylamin.  StilbylAnilin.)  ble  in  alcohol,  and 

CM  Hu  N  =  N  j  £M  Jj«  ether.        Soluble, 

without    apparent 

decomposition,  in  warm  concentrated  chlorhydric 
acid.      Soluble,  with   decomposition,  in   concen- 
trated sulphuric  and  nitric  acids.     Not  perceptibly 
soluble  in  acetic  acid.     (Laurent  &  Gerhardt.) 
PHENYLBENZOYLAMID.      Insoluble  in  water. 

(PhenylBenzamid.  Benzanilid.  Anilo-  Soluble  in  al- 
benzamid.  BenzoylPhenylamid.)  cohol  CSpe- 

C26  Hu  N  02  =  N  \  c\l  2j  °2  cially'  if   this 

(H  be  warm.   Un- 

acted upon  by 

weak  acids,  or  by  alkaline  solutions,  even  boiling. 
(Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  15.  96.)     Ea- 
sily soluble  in  alcohol,  and  ether. 
PHENYLC//BENZOYLAMID.       Sparingly  soluble 

(PhenyldiBenzamid.  BiBenzoylanilid.  in  boilin* 
DiBenzanilid.  DiBenzoylPhenylamid.)  an(j  gtQj  iegg 

C4o  H15  N  04  =  N  ^  c124H/  soluble   in 

cold     water ; 

somewhat  more  readily  soluble  in  warm  ammonia- 
water,  separating  out  again  on  cooling.  Toler- 
ably easily  soluble  in  absolute  alcohol,  and  in  ' 


ether.  (Gerhardt  &  Chiozza,  Ann.  Ch.  et  Phys., 
(3.)  46.  f38.)  Only  sparingly  soluble  in  cold, 
more  readily  soluble  in  boiling  alcohol. 

PHENYLBROM!MESATIN.  Almost  insoluble  in 
water.  Easily  soluble  in  boiling, 
less  soluble  in  cold  alcohol. 

Insoluble    in     water. 

(ButyrylPkenylamid.  ^  Bntyranilid.)  Easily  soluble  in 
C20  H13  N  02  =  N  \  C8"ll°2  alcohol  (spirit), 

I  M  and  ether.    (Ger- 

hardt,  Ann.    Ch. 
et  Phys.,  (3.)  37.  330.) 

PHENYLCAMPHORIC    ACID.       Very    sparing- 

(CamplwrAnUic  Acid.  Camphor-  Iv  soluble  in 
Anilidit  Acid.  AnUoCampho- 

raininlc  Acid.    PhenylCamplioryl-  boiling     Wa- 

aminic  Acid..)  ter.  Readily 

H1404»  soluble  in  al- 


C32H21NOG=N 


C28H13N04=NJc;r2H7fi 


.0,110 


even 


when  very 
dilute,  and  ether.  Soluble  in  dilute  ammonia- 
water.  (Laurent  &  Gerhardt,  Ann.  Ch.  et  Phus,, 
(3.)  24.  194.) 

PHENYLCAMPHORATE  OF 


AMMONIA,  i 

BARYTA.    >  Soluble  in  water. 


LIME. 


> 


Daringly 


PHENYLCAMPHORATE  OF  SILVER. 
C32  H20  Ag  N  06    soluble  in  water.     (L. 

PHENYLCAMPHORIMID.      Insoluble    in    cold, 

(PhenylCamphorylamid.     Camphoranil.      sparinfflv  SOl- 
AniloCamphorimid.)  ^  ^Q    in    boil- 

C32  Hi9  N  04  =  N I  c^  Hi*    4  ing       water. 

Readily  solu- 
ble in  alcohol,  and  ether.  Soluble  in  boiling,  less 
soluble  in  cold  dilute  alcohol.  Insoluble  in  am- 
monia-water. (Laurent  &  Gerhardt,  Ann.  CJi.  et 
Phys.,  (3.)  24.  191.) 

PHENYLCAMPHORIMID  with  SILVER.    Ppt 
NCC     H13Ag04" 

t  ^12  H6 

PHENYLCARBAMIC  ACID.     Only  slightly  solu- 

(Carbanilic  Acid.    AmidoBenzoic        ble  in  cold,  much 
Acid.         CarbonylPhenylaminic  morp    snlnblp      in 

Acid.  Anthranilic  Acid.     Isomeric  ™  .  S° 

with  Benzamic  Acid.)  boiling     water. 

( C2  02»  Readily      soluble 

C14H7N04  =  NJC12H5.0,HO    in     alcohol,     and 
ether.     The  alka- 
line   phenylcarbamates    are    readily  soluble    in 
water,  and  alcohol.     (Fritzsche.) 
PHENYLCARBAMATE  OF  COPPER.     Ppt. 

"  PHENYLCARBAMATE  OF  ETHYL."  Vid.  Ben- 
zamate  of  Ethyl. 

PHENYLCARBAMATE  OF  LEAD.    Ppt. 

PHENYLCARBAMATE  OF  LIME.  Slightly  sol- 
C14  H6  Ca  N04  uble  in  cold,  tolerably  readily  sol- 
uble in  hot  water.  (Liebig.) 

"  PHENYLCARBAMATE  OF  METHYL."  Vid. 
Senzamate  of  Methyl. 

PHENYLCARBAMATE  OF  SILVER.     Soluble  in 
014  H6  Ag  N  O4     boiling,  less  soluble  in  cold  water. 
(Liebig.)      Tolerably  soluble    in 
ot,  less  soluble  in  cold  water ;  more  readily  solu- 
le  in  alcohol,  and  ether.     (Chancel.) 
PHENYLCARBAMATE  OF  ZINC. 
PHENYLCARBAMID.     Sparingly  soluble  in  cold, 

Carbanilamid.     Anilin  Urea,  abundantly  soluble  in 

Carbamid  Carbanilid.  Abnor-  hmi:no.    wntPr        Vor-o- 

al  Cyanate  of  jiniiin.-)  boiling  water.      Very 

c;  o2»  soluble  in  alcohol  and 

C^  H5  in     ether.       Soluble, 

Hs  without  decomposition , 
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in  monohydratcd  sulphuric  acid,  but  the  solution 
is  decomposed  by  heating.  Soluble,  without  al 
teration,  in  nitric  acid,  but  scarcely  more  readily 
in  dilute  nitric  or  oxalic  acid  than  in  water.  It 
is  not  decomposed  by  boiling  with  dilute  acids  01 
alkalies.  (Hofmann^  J.  Ch.  Soc.,  2.  39. 

Z)/PHENYLCARBAMID.      Very  slightly  soluble 

(Carbanilid.    Anilo  Carbamid.)     in  water  ;  more  read- 

i    K  n  _  Tw  I  fy  °H\      Hv  soluble  in  alcohol, 

«»|j>*v,  and   ether      (Hof_ 

mann,    J.   Ch.    Soc. 
2.  43.) 

PIIENYLCARBIMID.     Vid.  Cyanate  of  Phenyl. 
PHENYLCETYLAMIN.     Vid.  CetylAnilin. 

PHENYLCHLOR!MESATIN.   Very  difficultly  sol 
uble  in  water.     Very  easily  solu- 
ble in  boiling,  and  tolerably  sol- 
uble in  cold  alcohol. 

PHENYLCHLOROCYANAMID.    Insoluble  in  wa- 

(ChloraCyanilide.)     ter.    Sparingly  soluble  in  boil- 

cso  Hi2  N5 C1  ing,  and  still  less  soluble  in  cold 

alcohol.  •  (Laurent,  Ann.  Ch.  et 

Phys.,  (3.)  22.  99.) 

PHENYLCINNAMYLAMID. 

(PfienylCinnamid.     Cinnanilid. 
Anilo  Cinnamid.) 

Ct8  H7  02 


C30H18N02=N 


H 


Insoluble,  or  very 
sparingly  soluble  in 
water.  Easily  solu- 
ble in  warm,  much 
less  soluble  in  cold 
alcohol.  Scarcely  at 

all  acted  upon  by  strong  alkaline  solutions.    (Ca- 
hours,  Ann.  Ch.  et  Phys.,  (3.)  23.  344.) 

PHENYLCITRACONAMIC  ACID.    Very  sparing- 

( CitraconAnilic  Acid.    Citraconanilid-  ]y  soluble  in 

xzure.     CitraconylPhenylgnuAcid.)  ^      ^^ 

'22  "11  «  "6  =  i*}  C™  Kg    *  .  0,  H  0     tne    aqueous 

solution    un- 
dergoing de- 
Soluble  in  a  mixture 


composition  when  boiled, 
of  alcohol  and  ether. 


Sol- 


Ppt. 


PHENYLClTRACONAMATE  OF  AMMONIA. 

uble  in  water. 

PHENYLClTRACONAMATE      OF      SlLVER. 

Decomposed  by  boiling  water. 

PHENYLCITRACONIMID.  Sparingly  soluble  in 
(Citraconanil.  CitraconylPhenylamid.)  water.  Read- 
€22  H9  N  04=  N  \  c10  H*  °*  ily  soluble  in 

alcohol,  and 

ether.  Soluble,  without  decomposition,  in  cold 
concentrated  sulphuric  acid,  from  which  it  is  pre- 
cipitated on  the  addition  of  water. 

Easily  soluble  in 
water,      and 
alcohol.  (Pe- 
.    bal.) 


PHENYLCITRAMIC  ACID. 

( CitrAnllic  Acid.  Citromon- 
Anilic  Acid.  CitrAnilidic 
Acid.  Phenyl  Citrylamic  Acid.) 


II.) 
*H, 


PHENYLClTRAMATE    OF    ANILIX.        Very  Solu- 

u  H10(N  5  512ljf)o10       ble  in  alcohol.    (Pebal.) 

PHENYLClTRAMATE    OF    SlLVER. 

!•)  C24  H10  Ag  N  010      Ppt.,  in  alcohol. 

basic.    Insoluble,  or  very  sparingly  soluble, 
i10  Ag  N  010 ;  Ag  0,  H  0     in  water. 

Scarcely  at  all  soluble  in 
itriamide.)    water.       Spar- 
v8  ingly  soluble  in 

H8"  boiling,and  still 

less  soluble  in 
cold  alcohol.  Insoluble  in  boiling  aqueous  sofa- 
tions  of  caustic  ammonia  or  potash. 


(Cilrobiantlic  Acid.     Citrobianilidic 
Acid.     diPhenylCitrylbiamic  Acid.) 

C12H50( 
H1R  N~  O..  =  N-  J    ~t2  «8 


'18 


Permanent.   Very  slightly 

(CitrtibiAnil.      Citranilimid.  soluble      in       water. 

DiPkenylCitryldiamidg   ^  ^  ^     Very  readily  soluble 
Cso  H16  N2  08  =  N2    (6212  H5)28       jn    boiling    alcohol. 
(H  (Pebal.) 

PHENYLCITRO&/AMIC  ACID.     Slightly  soluble 

in  water. 
Readil  y 
soluble  in 

H'°'HO      alcohol. 
Very     ea- 
sily   solu- 
ble in   spirit,   and   in   ammonia-water.      (Pebal, 
Ann.  Ch.  u.  Pharm.,  98.  90.) 

PHENYLClTROfo'AMATE    OF    AMMONIA.      Solu- 

ble  in  water. 

PHENYLCITRO&Z'AMATE   OF  ANILIN.     Soluble 
cse  Hn  ( N  I Cl2  H;i  )N2  °          ^n  water- 

PlIENYLClTROizAMATE     -OF     BARYTA.         Ppt. 

C36  H17  Ba  N2  010      Insoluble,  or  nearly  insoluble, 
in  water. 

PHENYLClTROfa'AMATE    OF    SlLVER.        Insolll- 

Cgg  H17  Ag  N2  010  ble  in  water. 
PHENYLCUMINAMID.  Insoluble,  or  very  spar- 
ingly soluble,  in 
water.  Sparingly 
soluble  in  alco- 
hol. (Cahours, 
Ann.  Ch.  et  Phys., 

(3.)  23.349.) 

PHENYLCAPRYLAMID. 


(Pkenyl Cumylamid.     CuminAnilid. 
Anilo  Cuminamid.     Cumanilid.) 
C20  Hu  0 


CaprylPhenylamid.) 

"   3  H15  °2 


( Citranilide.    triPkenylCitr 


(  CaprylAnilid. 
C28H21N02  = 


PHENYLCYANAMID.     Vid.  CyanAnilid. 

PHENYLETHYL  COMPOUNDS.  Vid.  EthylPhe- 
nyl  Compounds. 

PHENYLFORMYLAMID.  Tolerably  readily  sol- 
(PhenylFormiamid.  For-  UDle  in  water,  especially 

ifl&Hiiid.       Anilo FoTTIlCLinid .}        -w/fipn    tliic    ic    warm    •    ct'll 

C14  H7  N  0,  =  N  \  c!2H502     more  soluble  in  alcohol. 
<H~  Unacted  upon  by  cold, 

but  decomposed  by  boil- 
ing dilute  aqueous  solutions  of  caustic  potash,  and 
sulphuric  acid.    (Gerhardt,  Ann.  Ch.  et  Phys.,  (3.) 
14.  122,  &  (3.)  15.  94.)     Soluble  in  ether. 
PHENYLIC  ACID.     Vid.  Phenic  Acid. 

PIIENYLIDE   OF   BENZOYL.      Vid.  BenzoPhe- 
)ne. 

PIIENYLIDE  OF  SULPHOPHENYL.  Vid.  Sul- 
yiioBenzid. 

PHENYL!MESATIN.  Very  slightly  soluble  in 
Phenyllsatoylbiamid.)_  boiling  water,  from 

5*  °2"     which   it    separates 
as  the  solution  cools. 
Readily   soluble    in 
boiling,  much  less  soluble  in  cold  alcohol.     Solu- 
ble in  ether,  and  in  concentrated  sulphuric  acid. 
(Engelhardt.) 
PHENYL!TACONAMIC  ACID.     Easily  soluble  in 


C28H10N202 


. 
C  C1B  H, 

N2  c;:H; 

(Ha 


(ItaconJlnilic  Acid.     ItaconAnilidic 


Acid.     ItaconylPhenylamic  Acid.) 
e  C10  H4  04» 

C22  Hu  N  00  =  N  J  C12  H5        .  0,  H  0 
'  H 


water ;  still 
more  readily 
soluble  in  al- 
cohol. (Gott- 
lieb.) 

PHENYL!TACONAMATE  OF  AMMONIA. 

I.)  acid.     Sparingly  soluble  in  hot  water. 

PlIENYLlTACONAMATE  OF  BARYTA.     Very  Sol- 

,  H10  Ba  N  Oc      uble  in  water. 


rilENYLPHTALAMIC  ACID. 
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PHENYL!TACONAMATE  OP  COPPER.    Ppt. 

C22  II10  Cu  N  00 

PlIKNYLlTACONAMATE   OF    LEAD.      Ppt. 

PHENYL!TACONAMATE  OP  SILVER.    Easily  sol- 
C2,  H1()  Ag  N  06      uble,  with  partial  decomposition, 
in  boiling  water. 

PHENYL!TACONAMATE  OF  SODA.     Very  read- 
ily soluble  in  water.     (Gottlieb.) 

PHENYLITACONAMID.      Almost    insoluble     in 
(ItaconylPkenylbiamid.     Itaconanilid.)     cold,  very  spar- 
*%?*'  ingly  soluble  in 


Easily  soluble 
in  alcohol,  and  ether.  Soluble,  without  decom- 
position, in  concentrated  sulphuric  acid,  from 
which  solution  it  is  precipitated  on  the  addition  of 
water.  Unacted  upon  by  dilute  acids  or  alkaline 
solutions.  (Gottlieb.) 

PHENYLMALAMIC  ACID.     Readily  soluble  in 

(MalAnilicAcid.      MalAnilidic  water.      Solu- 

Acid.      MalylPhenamic  Acid.)  i  i_  ;n  nl«nlinl 

,-1  -f~,    r\  ii  uie  in  diconoi. 

C2n  Hn  N  08  =  N  \  C?2  H5  6  .  0.  H  O     Sparingly  sol- 

(  H  uble  in  ether. 

Its    salts    are 

generally  very  readily  soluble  in  water.     (Arppe, 
Ann.  Ch.  u.  Pharm.,  96.  111.) 

PHENYLMALAMATE  OP  AMMONIA.  Soluble 
in  water. 

PHENYLMALAMATE  OF  BARYTA.  Tolerably 
soluble  in  water.  Insoluble  in  an  aqueous  solu- 
tion of  chloride  of  ammonium. 

PHENYLMALAMATE  of  sesquioxide  OF  IRON. 
Ppt. 

PHENYLMALAMATE  OF  LEAD.  Somewhat  sol- 
uble in  water. 

PHENYLMALAMATE  OP  LIME.  Soluble  in 
water. 

PHENYLMALAMATE  OF  SILVER.  Somewhat 
C20H10AgN08  soluble  in  boiling,  less  soluble  in 
cold  water.  (Arppe.) 

D/PHENYLMALAMID.  Nearly  insoluble  in 
(Malandid.  MalyldiPhenylbiamid.)  water.  Soluble 

'Si  aSf        in  boinnS'  sPar- 

1  Y212  ingly   soluble    in 

cold  alcohol. 
Sparingly  soluble  in  ether.  Nearly  insoluble  in 
chlorhydric  acid,  ammonia- water,  or  a  dilute  solu- 
tion of  caustic  potash  ;  decomposed  by  a  strong 
solution  of  potash.  Soluble  in  warm  concentrated 
sulphuric  acid,  and  in  cold  nitric  acid.  (Arppe, 
Ann.  Ch.  u.  Pharm.,  96.  108.) 

PHENYLMALIMID.     Soluble  in  great  quantity 

(MalAnil.     MalylPhemjlamid.)      \n  boiling  water.  Also 

C20  H9  N  Oc  =  N  $  £8  ^|  °c'        soluble    in     alcohol, 
and    ether.       Abun- 
dantly soluble,  with  combination,  in  nitric  acid. 
(Arppe,  Ann.  Ch.  u.  Pharm.,  96.  109.) 

PHENYLNAPHTHYLSULPHOCARBAMID.         Vid. 

SulphoCyanide  of  PhenylNaphthyhunin. 

PiiENYLNiTRoBENZAMiD.  Vid.  NitroBen- 
zanilid. 

PHENYLOXALURAMID. 

( Uxaluranilid.      Aniloxuramid. 
CarbonylOxalylPhejiyiiframid.) 


PHENYLOXAMIC  ACID.     Sparingly  soluble  in 

(  Oxanilic  Acid.      Oxanilidic  Acid.        cold,  readily  solu- 

amL0AacTdYCid'    0xalylPhenyl-      ble,    without    de- 

(  C4  04»  composition,       in 

C16  H7  N  06  =  N  )  C12  II5  .  0,  H  0      boiling         water. 

'  H  Very    soluble    in 

alcohol.     Decom- 

posed by  boiling  with  a  dilute  aqueous  solution  of 
.caustic  potash,  or  with  dilute  sulphuric  or  chlor- 
hydric acid.  (Laurent  &  Gerhardt,  Ann.  Ch.  et 
Phys.,  (3.)  24.  168.) 

its  salts  are  all  sparingly  soluble  in  cold,  but 
easily  soluble  in  hot  water. 

PHENYLOXAMATE.OF   AMMONIA. 

I.)  normal.     Sparingly   soluble    in    cold,    very 
C,6  H0  (N  H4)  N  06    soluble  in  boiling  water.     Very 
soluble    in    boiling,   somewhat 
sparingly  soluble  in  cold  alcohol.     (L.  &  G.) 

II.)  acid.      Sparingly   soluble   in   cold   water. 
C1B  H6  (N  H4)  N  06,  C16  H7  N  06        (L.  &  G.) 
PHENYLOXAMATE    OF   ANILIN. 

I.)  acid.     Sparingly  soluble  in  cold,  readily  sol- 

f      TT    fit   SClZIl5\-K!f\      P-       H     TM  H  Ul)le       ifl      h()t 

CM  H8N  «    N  06,  CM  H7  N  06 


n 

C18 


Insoluble  in   boiling 

water.      Almost  in- 
j    w        .       b    .j. 

iii  »»    «i 

alcohol-          Easily 

soiuble    in   concen- 
trated         sulphuric 
acid.      (Laurent  & 
Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24.  178.) 


uble,  without 
decomposition,  in  chlorhydric  acid.     (L.  &  G.) 

PHENYLOXAMATE    OF    BARYTA.      Sparingly 
C1fl  H,.  Ba  N  Ofl     soluble  in  hot,  almost  insoluble  in 

cold  water.     (L.&G.) 

PHENYLOXAMATE  OF  LIME.     Soluble  in  hot, 
O10  H6  Ca  N  06     rather  sparingly  soluble    in  cold 
water.     (L.  &  G.) 

PHENYLOXAMATE   OF    SILVER.     Abundantly 
C16  H6  N  Ag  06    soluble  in  hot,  almost  insoluble  in 

cold  water.     (L.  &  G.) 
PHENYI.OXAMID.     Almost  insoluble  in    cold, 

easily 


(Oxanilamid.    OxamideOxanilid. 
OxalylPhenyUjiamid.-) 


HMO 

H8  JN2  U4 


H 


( Oxanilid.     Aniloxamid. 
OxalyldiPhenylbiamid. ) 


soluble  in 
boiling  water.  Sol- 
uble in  boiling, 
somewhat  less  sol- 
uble in  cold,  con- 
centrated alcohol.  Less  soluble  in  alcohol  than 
in  water.  Soluble  in  ether.  Soluble  in  concen- 
trated aqueous  solutions  of  the  caustic  alkalies, 
the  solution  undergoing  decomposition  after  a 
time.  (Hofmann,  J.  Ch.  Soc.,  2.  302.) 

Insoluble  in  water,  even 
when  this  is  boiling. 
Insoluble  in  cold,  very 
soluble  in 
alcohol.  In- 
soluble in  ether.  Un- 
acted upon  by  boiling  dilute  alkaline  solutions,  or 
dilute  acids. "  Decomposed  by  boiling  concen- 
trated solutions  of  caustic  potash,  and  of  concen- 
trated sulphuric  acid.  (Gerhardt,  Ann.  Ch.  et 
Phi/s.,  (3.)  14.  121,  &  (3.)  15.  92.)  Insoluble  in 
water.  Very  difficultly  soluble  in  alcohol ;  more 
readily,  though  still  sparingly,  soluble  in  benzin. 
(Hofmann,  /.  Ch.  Soc.,  2.  301.) 

JhTHENYLPiiospHAMiD.     Insoluble  in  water. 
( Phosphaniiid.    Phusphoryl- 
tri  Phenyltriamid. ) 

P02'» 


Soluble,    with    de- 
composition, in  con- 
C36  H18  Ns  P  02  =  N8 1  (c"22HB)3    ^entrated  sulphuric 

Very  sparingly 
soluble  in 
cold, more  sol- 


PHENYLPHTALAMIC   ACID. 

(PhtalAnilic    Acid.    PhthalAnilidic 
Acid.    AniloPhtalamic  Acid.) 
t  C,6  H4  04» 
C28H11N06  =  N5c;2H5         .0,  HO 


water.    Easily 
soluble  in  al- 
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PHENYLSUCCINAMATES. 


cohol,  and  ether.  (Laurent  &  Gerhardt,  Ann.  Ch. 
et  Phys.,  (3.)  24.  190.) 

PHENYLPHTALAMATE  OF  AMMONIA.  Soluble 
in  water. 

PHKNYLPHTALAMATE  OF  BARYTA.  Appears 
to  be  soluble  in  water. 

PHENYLPHTALAMATE  OF  LEAD.    Ppt. 

PlIKNYLPHTALAMATE    OF    LlME.       Appears 

be  soluble  in  water. 

PHENYLPHTALAMATE  OF  SILVER.     Ppt. 

riiENYLPiiTALiMiD.  Insoluble  in  water.  Sol- 
(PhtalAnil.  PhtalP/ienylimid.)  uble  in  boiling,  less 
CM  HB  N  04  =  N  \  J^1C  2*  °*"  soluble  in  cold  alco- 
hol. Decomposed  by 

boiling  ammonia- water.  (Laurent  &  Gerhardt, 
Ann.  Ch.  et  Phys.,  (3.)  24.  189.) 

PHENYLPYROTARTRAMIC  ACID.  Somewhat 
(Pyrotartranilic  Acid.  Pyro-  sparingly  sol- 

tartranilitlic  Acid.      Pyrotar-  nhlp  i 

lanilie    Acid.     Pyrotarlrylphe- 
nylamic  Acid.) 

;C10H804" 


C28  H19  N  08  =  N  1  C12  H5        .0,HO 


though     more 

soluble     than 


12 


.0,HO 


phenylpyro- 
tar  tri  m  id  . 
Easily  soluble  in  alcohol,  ether,  and  acids. 

Its  salts  of  the  alkalies  and  alkaline  earths  are 
readily  soluble  in  water;  those  of  the  metallic 
oxides  are  difficultly  soluble.  (Arppe,  Ann.  Ch. 
u.Pharm.,9O.\42.) 

PHENYLPYROTARTRAMATE  OF  AMMONIA. 
Readily  soluble  in  cold  water.  Decomposed  by 
boiling*  water. 

PHENYLPYROTARTRAMATE  OF  BARYTA.  Sol- 
uble in  water. 

PHENYLPYROTARTRAMATE  OF  COPPER.     Ppt. 

PHENYLPYROTARTRAMATE  of  peroxide  OF 
IRON.  Ppt. 

PHENYLPYROTARTRAMATE  OF  LEAD.  Soluble 

C10  H7  Pb  (Cu  H6)  N  06      in  boiling  water  and  in  a 

solution  of  acetate  of  lead. 

PHENYLPYROTARTRAMATE  OF  LIME.  Soluble 
in  water. 

PHENYLPYROTARTRAMATE  OF  MERCuRY(Hg 
O).  Ppt. 

PHENYLPYROTARTRAMATE  OF  POTASH.  Very 

easily  soluble  in  water. 

PHENYLPYROTARTRAMATE  OF  SILVER.  Sol- 
CM  H12  Ag  N  08  uble  in  boiling  water. 

PHENYLPYROTARTRAMATE  OF  SODA.  Solu- 
ble in  water. 

PiiENYLPYRoTARTRiMiD.     Sparingly  soluble 

(Pyrotartranil.     PyrotartraniL       in  boiling  water.  Ea- 
Pyrotartrylpkenylamid.)      ^  sj|y  soluble  jn  a]co. 

CM  Hu  N  04  =  { CJ°  HJ    *  hol,    even   in   weak 

spirit,  and  in  ether. 

Easily  soluble  in  acids.  Soluble  in  cold  alka- 
line solutions,  with  alteration,  the  solution  being 
decomposed  on  heating.  (Arppe,  Ann.  Ch.  u. 
Pharm.,  90.  139.)  Sparingly  soluble  in  cold 
water.  Easily  soluble  in  boiling  alcohol.  (Biffi.) 
PHENYLSALICOYLAMID  Insoluble  in  water. 
(SalicyianilirL  Homeric  with  Easily  soluble  in  alco- 
PhmylBenzoylamid.)^  ^  ^  hol  Decomposed  by 
CM II,,  N  0,  =  N  \  cJJ  HB  warm  acids  and  alka- 
(H  line  sol  uti  ons  . 

(Schischkoff.) 
PIIKXYI,STEARAMID. 

(StearAnilid.) 


Insoluble  in  cold, 
sparingly  solu- 
ble in  warm 
water.  Easily 

H"  soluble    in   al- 

cohol, and  ether.     (Laurent  &  Gerhardt,  Ann.  Ch. 
et  Phys.,  (3.)  24.  186.) 

PHENYLSUBERAMATE  OF  AMMONIA.      Toler- 
to    ably  soluble  in  water.     (L.  &  G.) 

PHENYLSUBERAMATE  OF  BARYTA.  Soluble 
in  boiling,  but  sparingly  soluble  in  cold  water. 
(L.  &  G.) 

PHENYLSUBERAMATE  OF  COPPER.  Insoluble 
in  water.  (L.  &  G.) 

PHENYLSUBERAMATE  of  protoxide  OF  IRON. 
Ppt. 

PHENYLSUBERAMATE  OF  LEAD.  Insoluble  in 
water.  (L.  &  G.) 

PHENYLSUBERAMATE  OF  LIME.  Soluble  in 
warm,  less  soluble  in  cold  water.  (L.  &  G.) 

PHENYLSUBERAMATE  OF  SILVER.  Insoluble 
C28  H18  Ag  N  06  in  water.  (L.  &  G.) 

Z>*PHENYLSuBERAMiD.  Entirely  insoluble  in 
(SuberAnilid.  DiPhenylSuberylbiamid.)  water.  Very 

CLJ        XT     A  ATJ/f1        H    N 

40       24       2  ^4  ^  ^  2  }  \     12       5/2 


PHENYLSUBERAMIC  ACID. 

(SuberAnilic  Acid.     Anilo- 
Suberamic  Acid.) 

C16H1204» 


' 
(C1 


sparingly  sol- 
uble in  cold, 
easily  soluble 
in  hot  alcohol.  Easily  soluble  in  hot  ether.  In- 
soluble in  boiling  ammonia-water.  (Laurent  & 
Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24.  184.) 

PHENYLSUBERIMI'D(?).  Sparingly  soluble  in 
(SuberAnil(?).)  boiling,  less  soluble  in  cold  alcohol, 
and  ether.  Insoluble  in  boiling 
aqueous  solutions  of  caustic  potash  or  ammonia. 
(Laurent  &  Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24. 
187.) 

PHENYLSUCCINAMIC    ACID.     Very  sparingly 
(  SuccinAnillc  Acid.    SuccinAnilidic  sol  uble  i  n  col  d , 

Acid.    AniloSuccinamic  Acid.    Sue-  mnrp      anlnKlo 

cinylPhenylamic  Acid.) 

f  C,  H4  04»  in  warm  water. 

CM  Hn  N  06  =  N  J  C,2  H5       .0,HO     Very     readily 
'H  soluble   in   al- 

cohol, and 

ether.     Soluble  in  alkaline  solutions.     (Laurent  & 
Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24.  181.) 

PHENYLSUCCINAMATE  OF  AMMONIA.     Toler- 
ably readily  soluble  in  water. 

PHENYLSUCCINAMATE    OF   BARYTA.     Easily 
soluble  in  warm  water.     (L.  &  G.) 

PHENYLSUCCINAMATE  OF  COPPER.     Insolu- 
ble in  water. 

PHENYLSUCCINAMATE  of  protoxide  OF  IRON. 
Sparingly  soluble  in  water. 

PHENYLSUCCINAMATE  OF  LIME.    Appears  to 
be  soluble  in  water. 

PHENYLSUCCINAMATE  OF  SILVER.    Insoluble 
C20  H10  Ag  N  06     in  water.     (L.  &  G.) 

Insoluble   in   water. 

(SuccinAnilid.  Anilo  Succinamid.      Easily     soluble      in 
SuccinyldiPhenylbiamid.)^   ^  ^          ^.^  jesg  golnWe 

C32H16N204  =  N,5(C12H6)*         in     cold      alcohol. 
H2  Easily     soluble     in 

ether.     (Laurent  & 
Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24.  182.) 

PHENYLSUCCINIMID.    Insoluble  in  cold,  some- 

(SuccinAnil.  Anilo Succinimid.    what    soluble   in   boil- 

W  )  ^8  "4  "4"  in,^  W^tG 

<-20  H9  JN  04  =    V  \  n»     ft    *  uhle    m 

ether,   and   in   nitric, 
and  chlorhydric  acids.     Soluble,  with  decompo- 


PIIENYLVALERAMID. 
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sition,  in  boiling  ammonia-water.  Unacted  on  by 
an  aqueous  solution  of  caustic  potash.  (Laurent 
&  Gerhardt,  Ann.  Ch.  et  Phi/s.,  (3.)  24.  180.) 

PiiENYLSuLPiiAMic  ACID.     Vid.  SulphAnilic 
Acid. 

PiiENYLSuLPHURic  ACID.     Soluble  in  water. 

(SidphoPlienic  Acid.  Sulpfio Car- 
bolic Acid.  Sulphate  of  Phenyl.) 
C12  HB  S2  08  =  C12  H-  0,  H  0,  2  S  03 

PlTENYLSuLPIIATE    OF   AMMONIA. 
C12H5(NH4)S208-t-Aq 

PIIENYLSULPHATE    OP     BARYTA.       Soluble    in 

C12  H5  Ba  S2  08  +  3  Aq     water,  and  in  boiling  alco- 
hol. 
PiiENYLSuLPiiuROus  ACID.    Easily  soluble  in 

(Sulpha lie nzolic  Acid.     Sulphophenylic  Acid,      water.   Its 

Sulphobenzidic  Acid.     Bemosulphuric  Acid.)      CQi4.e 

<•     ii   <   /»        r\    11  f\  IT  f\  a   /-»  sdius     are 


soluble  in 


C]2  H6  S2  00  =  CI2  II5  0,  II  0,  S2  04 
water. 

PHENYLSULPHITE    OF    AMMONIUM.         Soluble 

in  water. 

PHENYLSOLPHITE    OF    ANILIN.        Easily   SOlu- 

r-    w  CK  $  ci"  HgYj  A        ble  in  water,  and  alco- 
G12Hfl^NjIl3-     ^S206       hol       -scarcely   at    all 

soluble  in  ether.      (Ge- 
ricke,  Ann.  Ch.  u.  Pharm.,  100.  217.) 

PHENYLSULPHITE    OF    BARYTA.       Easily    SOlu- 

C12  H5  Ba  S2  06     ble  in  water,  and  alcohol.      (  Ge- 
ricke.) 

PHENYLSULPHITE    OF    COPPER.       Easily  SOlu- 

C12H5CuS2O6      ble  in  water,  and  alcohol.     (Ge- 

ricke.) 

PHENYLSULPHITE  OF  ETHYL.      Easily  solu- 

Ci2  He  (C*  H5)  S2  06      ble  in  water  ;  less  soluble  in 

spirit.     When  quickly  evapo- 

rated, the  aqueous  solution  undergoes  decompo- 

sition.    (Gericke.) 

PHENYLSULPHITE  OF  LEAD.  Easily  soluble 
in  water,  and  alcohol.  (Gericke.) 

PHENYLSULPHITE  OF  LIME.  Easily  soluble 
in  water,  and  alcohol.  (Gericke.) 

PHENYLSULPHITE  OF  POTASH.  Soluble  in 
water. 

PHENYLSULPHITE  OF  SILVER.  Soluble  in 
water.  (Laurent,  Method,  p.  250.) 

PHENYLSULPHITE  OF  SODA.  Easily  soluble 
in  water,  and  alcohol.  (Gericke.) 

PHENYLSULPHITE  OF  ZINC.  Easily  soluble  in 
water,  and  alcohol.  (Gericke.) 

Z)/PHENYLSULPHOBENZOYLBIAMID.  Diffi- 

(SulphoBenzanilid.)  cultly      soluble 

r    H    NSO       N  $tr  *il?     6       in  hot,  and  al- 
C38  H16  N2  S2  06  =  N2    fUu  H5)2 


in    cold   water. 

Easily  soluble  in  hot  alcohol,  and  ether.  Unacted 
upon  by  cold,  but  decomposed  by  boiling  potash- 
lye.  (Limpricht  &  v.  Uslar,  Ann.  Ch.  u.  Pharm., 
102.  258.) 

Soluble  in  water. 


Only  slightly 
soluble     in     water  ; 


(SulphoCarbonylPhenylbiamid.) 
» 


(SuiphoCarbamiid.    Sulpha- 

CarbonyldiPhenylbiar,,;^ 


C2GH12N2S2 


(     2  S 
N2     (C12 
(  H2 


in  alcohol,  and  ether, 
especially  when  these 
are  warm.  Soluble 

in  cold  concentrated  sulphuric  acid.     (Hofmann, 

J.  Ch.  Soc.,2.  50,) 


ACID.     Vid.  fo'Thio- 
Bcnzolic  Acid. 

PlIENYLSULPHOPlIENYLAMID.         Vid.    SulpllO- 

PhenAmlid. 

PlIENYLSuLPIIUROUSPlIENYLID.          Vid.      Sul- 

phoBenzid. 

PHENYLTARTRYLAMIC  ACID.      Easily  soluble 

(Phenyl Tartramic  Jt cid.  Tartranilic  Acid,  in  water 
Tartaniltc  Acid.  TanranUid^cid.)  andalcohol*. 

CM  Hu  N  010  =  N  \  C\2  H8  8   . 0,  H  0         much      less 
(  H  readily   spl- 

u  b  1  e      in 
ether.     (Arppe,  Ann.  Ch.  u.  Pharm.,  93.  355.) 

PlIENYLTARTRYLAMATE  OF  AMMONIA.     Efflo- 

rescent  Very  easily  soluble  in  water.  (Arppe, 
loc.  cit.) 

PlIENYLTARTRYLAMATE  OF  BARYTA.       Toler- 

Gw  H10  Ba  010      ably  soluble  in  boiling,  less  soluble 
in  cold  water.     (Arppe,  loc.  cit.) 

PHENYLTARTRYLAMATE  OF  SILVER.     Some- 
C20H10AgOu,     what  soluble  in  water.     (Arppe,  loc. 
cit.) 

PHENYLTARTRYLAMID.     Very   easily  soluble 
(Tartranil.    Tartanii.)  in  water,  and  alcohol. 

C20H9N  08  =  N]^8  ^«°8         (Arppe,  Ann.  Ch.  u. 
Pharm.,  93.  354.) 

Z)/PnENYLTARTRYL6/AMiN.      Insoluble  in  wa- 
(Tartranilid.     Tartanilid)      ^     ter.     Somewhat  spar- 
Co.,  H1R  N,  0«  -  N ,$  (8    h°f'     i"gly  soluble  in  boil- 
•«,^uHJi      ing     alcohol        Diffi_ 

cultly  soluble  in  ether. 

Easily  soluble  in  concentrated  sulphuric  acid,  from 
which  it  is  precipitated  on  the  addition  of  water. 
Difficultly  soluble  in  hot  chlorhydric  acid.  Par- 
tially decomposed  by  hot  nitric  acid.  Soluble  in 
aqueous  solutions  of  the  caustic  alkalies.  (Arppe, 
Ann.  Ch.  u.  Pharm.,  93.  353.) 

PHENYLTHIOSINAMIN.      Insoluble    in    water. 

(AllylSulphoCarbaniLide.  Allyl-  Readily  soluble  in 
PhenylSulphoCarbamid.  Sul-  Oi,n}  ,  ., 

phoCarbonylAllytPhenylbiawd.)      "COM,    and     ether, 

"  C2  S2"        even     in    the    cold. 
C12  H5         Soluble,  without  de- 
C«  H6          composition,  in  con- 
2  centrated      chlorhy- 

dric acid,  from  which 

it  is  precipitated  on  the  addition  of  water;  also 
soluble  in  alcoholic  solutions  of  chlorhydric  and 
sulphuric  acids,  from  which  it  may  be  recrystal- 
lized  unchanged. 

PHENYLUREA.     Soluble  in  water,  alcohol,  and 

(AnilicUrea.      Carb  Anilamid.  ether. 

BasicCarbonylPhenylbiamid.)  /p  i 

/CO" 
C14  H8  N2  02  +  2  Aq  =  N2  >  C\t  Hc  +  2  Aq       eel. )   The 

( II3  alcoholic 

and  ethe- 
real solutions  soon  undergo  decomposition  ;  but 
the  aqueous  solution  may  be  preserved  unaltered. 

Z)*'PHENYLUREA.     Almost  insoluble  in  water. 
(Flavin.    BasicCarbonyldiPhenylamid.)    Soluble  in  alco- 
<c'0'"  hol,  and   ether. 


C20  H12  N2  S2  =  N2 


Ha 


(L  auren  t   & 
Chancel.) 
PHENYLVALERAMID.       Sparingly   soluble    in 

(ValerylPkenylamid.^Valeranilid.)      boiling          water. 
P,    H    v  n  —  N$r12H5n  Readilv     soluble 

L»o2  HIS  -N  <->2  —  *M  ^10  "9  ^2  •  i  *  i_    i 

fn  m    alcohol,   even 

weak,      and      in 

ether.     (Chiozza,  Ann.  Ch.  et  Phys.,  (3.)  39.  201 .) 

PHILLYRIN.     Sparingly  soluble  in  cold,   tol- 
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PHLOROGLUCIN. 


ing  water.  Ea- 

silv  soluble  in  alcohol.  Very  sparingly  soluble  in 
rt her.  No  more  soluble  in  dilute  acid  or  alkaline 
solutions  than  in  pure  water.  Soluble  in  concen- 
trated sulphuric  acid ;  decomposed  by  boiling 
chlorhydric  and  nitric  acids.  Soluble  in  hydrate 
of  anisyl.  (Bcrtagnini,  Ann.  Ch.  u.  Pharm.,  92. 
110.)  Insoluble  in  volatile  or  fatty  oils.  ( Car- 
bon ieri.) 

PHILLYGENIN.  Insoluble  in  cold,  very  spar- 
C  II ,  0  ,  i"£lv  soluble  in  boiling  water.  Easily 
soluble  in  alcohol,  and  ether.  (Ber- 
tagnini,  Ann.  Ch.  u.  Pharm.,  92.  HI.) 

PIILOBAPHBNE.  Permanent.  Insoluble  in 
c  n808  water.  When  recently  prepared,  it  is 
soluble  in  alcohol,  but  after  having  be- 
come dry  it  is  insoluble  in  alcohol.  Slightly  solu- 
ble in  acetic  acid,  but  is  insoluble  in  other  dilute 
acids.  Readily  soluble  in  aqueous  alkaline  solu- 
tions. 

PHLORAMIN.  Permanent  in  dry  air.  Sparingly 
C  HTN04  sol  able  in  cold  water.  Readily  soluble 
in  alcohol.  Insoluble  in  ether.  Solu- 
ble in  acids,  with  combination. 

PHLORETIO  AciD(of  Stass).  Vid.  NitroPhlo- 
retin. 

PHLORETIC  ACID.  Permanent.  Soluble  in 
(PMoretylic  Add.)  water,  though  some- 

C18  H10  06  =  C18  H8  04,  2  H  0  what  less  soluble 
therein  than  in  alco- 
hol. Easily  soluble  in  ether,  even  when  this  is 
cold.  Insoluble  in  cold,  decomposed  by  boiling 
chlorhydric  acid.  Soluble  in  concentrated  sul- 
phuric, and  nitric  acids.  (Hlasiwetz.) 

PHLORETATE  OF  AMYL.  Vid.  AmylPhloretic 
Acid. 

PHLORETATE  OP  BARYTA. 

I.)  normal.  Sparingly  soluble  in  cold,  some- 
Co  Ho  Ba,  OB  +  5  Aq  what  more  soluble  in  hot 
water.  (Hlasiwetz.) 

II.)  acid.     Soluble  in  water. 
C18  Hg  Ba  00 

PHLORETATE  OF  COPPER. 

I.)  normal.     Sparingly  soluble  in  boiling  water. 
C  8  H8  Cu2  06  +  z  Aq     Almost  entirely  insoluble  in 
alcohol,   or  ether.      (Hlasi- 
wetz.) 

II.)  acid.    Difficultly  soluble  in  boiling  water, 
CJ8  H9  Cu  O8  +  2  Aq      or   alcohol.     Easily   soluble 
in  ether.     (Hlasiwetz.) 

riiLORETATE  OF  ETHYL.  Vid.  EthylPhloretic 
Acid. 

PHLORETATE  OF  LEAD. 

I.)  normal.  Ppt.  Partially  decomposed  when 
C18  H8  Pbj  06  +  x  Aq  washed  with  water. 

II.)  basic.     Ppt. 
C18  H8  Pb2  00  5  Pb  0,  H  0  +  Aq 

PHLORETATE  OF   LlME. 

I.)  normal.     Soluble  in  water. 
PHLORETATE  OF  MAGNESIA. 

PHLORETATE  ofdinoxide  OF  MERCURY.  )  p 
PHLORETATE  of  protoxide  OF  MERCURY.  )     ' 

PHLORETATE  or  POTASH. 
I.)  acid.     Efflorescent.     Soluble  in  water,  and 
C18  n9  K  06  +  z  Aq     alcohol.     Insoluble  in   ether. 


PHLORETATE  OF  SILVER.      Sparingly  soluble 
C18  H9  Ag  00      in    cold   water.     Easily   soluble    in 
acetic  acid,  and  in  ammonia-water. 

PHLORETATE  OF  SODA. 

I.)  acid.     Efflorescent.     Soluble  in  water. 
C18  H9  Na  00  +  x  Aq 

PHLORETATE  OF  UREA.     Soluble  in  water. 
C38  HM  N2  014  =  C18  H9  (N2  \  §2  °»"  )  06;  C18  H100C 

PHLORETATE  OF  ZINC. 

I.)  normal.     Insoluble  in  water. 

II.)  acid.  Permanent.  Very  sparingly  soluble 
C18  H9  Zn  Ofl  in  water.  (  Hlasiwetz.  ) 

PHLORETIN.     Almost   insoluble  in  cold,  very 

(Phloretate  of  Phloro  Glucin.)          sparingly  soluble  in 

Cao  H14  010  =  £  £8  %'o4  }  04      boiling  water.  Solu- 

ble   in   all    propor- 

tions in  boiling,  less  soluble  in  cold  alcohol,  wood- 
spirit,  and  concentrated  acetic  acid.  Very  spar- 
ingly soluble  in  anhydrous  ether.  Soluble  in  con- 
centrated acids,  without  alteration.  Decomposed 
by  dilute  nitric  acid.  (Stass.) 

PHLORETOL.  Very  sparingly  soluble  in  water. 
(Hydrate  of  PMoryl.  Xylenyl  Alcohol.  Miscible  in  all 
Isomeric  withPhenate  of  Ethyl.)  p  r  O  P  O  r  t  i  Oils 

O1B  Jig  U,  JU  O  .  •   u  i       L     i 

with     alcohol, 

and  ether.  Soluble  in  concentrated  sulphuric 
acid,  with  subsequent  decomposition.  (Hlasi- 
wetz, Ann.  Ch.  u.  Pharm.,  102.  166.) 

PHLORETYLAMIC  ACID.    Very  sparingly  sola- 


ble  in  hot  wa- 
ter.    Soluble  in  alcohol,  and  ether.      (Hlasiwetz.) 

PHLORIDZEIN.    Easily  soluble  in  boiling  water. 

(Phlorizeine.)  Scarcely 

I>S"°/  at     all 

C42  Hgo  N2  O^  =  N2  \  tfj  2"o410  '  °o  +  *  Aq    SO1  u  b  1  e 
[  H2  in        al- 

c  oh  ol  , 
wood-spirit,  or  ether.     (Stass.) 

PHLORIDZEIN  with  AMMONIA.     Very  soluble 
C42  H^  (N  H4)  N2  026  +  Aq    in  water. 

PHLORIDZIN.     Scarcely  at  all  soluble  in  cold, 
(Phlorizin.    Phloridzic  Acid.)  soluble  in  all  pro- 

C42  HM  0-jo  +  4  Aq  =  portions  in  boil- 

M  H8  0»  >      .  .  ing  water.   Soln- 

88 


of  cold  water. 
Very  easily  soluble  in  alcohol,  and  wood-spirit. 
Boiling  ether  only  dissolves  traces  of  it.  Soluble 
in  cold,  weak  acids,  even  in  oxalic  acid,  but  these 
solutions  are  decomposed  when  heated  to  80°  @ 
90°.  Soluble  in  alkaline  solutions. 

PHLORIDZATE  OF  BARYTA.     Ppt. 
C42  Uu  020,  2  Ba  0 

PHLORIDZATE  OF  LEAD. 
042  H24  020,  6  Pb  0 

PHLORIDZATE  OF  LIME.     Soluble  in  water. 
C42  H24  020,  3  Ca  0  +  3  Aq 

PHLOROGLUCIN.     When  anhydrous   it  is  per- 
(Isomeric  with  Frangulin  and  Pyrogallic  Acid.)     manent, 

but     the 
hydrate 

effloresces  in  warm  air.  Readily  soluble  in  water, 
and  alcohol,  and  still  more  soluble  in  ether.  From 
the  ethereal  solution  it  crystallizes  in  the  anhy- 
drous state.  In  presence  of  carbonate  of  potash  it 
is  insoluble  in  alcohol  or  ether.  Unacted  upon 
by  cold  chlorhydric  acid.  Soluble  in  nitric  acid, 
with  decomposition. 


PHOSPHORIC  ACID. 
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with  OXIDE  OF  LEAD.    Ppt. 
C,2  fF006,  4PbO 

PHOCKNIC  ACID.      Vid.  Valeric  Acid. 

PHOCENIN.     Vid.  Valerin  ;  also  Dclphinin. 

PHOENICIN.     Vid.  SulphoPhenicic  Acid. 

PIIORONE.     Insoluble  in  water.     Soluble  in  al- 

(ramphoryl.)  ^  cohol,    and    with   peculiar 

CM  rf2s  0*  =  c    H"  4      facility,  in  ether.     It  docs 

not  combine  with  acids  or 

alkalies  (Laurent);  but  is  soluble  in  concentrated 
sulphuric  acid,  from  which  the  greater  part  of  it 
is  reprccipitated  on  the  addition  of  water.  (Ger- 
hardt  &  Lies  Bodart.) 

PHORYLAMIN. 
C18  H18  N  =  N  £  Jjis  H13 

PHOSGENE,  or  PHOSGENE  GAS.  Vid.  Chloro- 
Carbonic  Acid. 

PHOSPH ACETIC  ACID.  Very  soluble  in  water. 
(Zeise,  Ann.  Ch.  et  Pliys.,  (3.)  6".  504.) 

PnospiiAcETATE  OF  BARYTA.  Readily  solu- 
ble in  water.  Sparingly  soluble  in  alcohol.  (Gm.) 

PHOSPHACETATE  OF  LEAD.  Insoluble  in 
water.  (Zeise,  Ibid.,  pp.  503,  504.) 

PHOSPHACETATE  OF  LIME.  Soluble  in  water  ; 
the  aqueous  solution  is  liable  to  undergo  decom- 
position when  evaporated. 

PHOSPHACETATE  OF  SILVER.    Ppt. 

PnospiiAcETATE  OF  SODA.  Soluble  in  water. 
(Zeise,  Ibid.,  p.  504.) 

PHOSPHAM.  Insoluble  in  water,  alcohol,  ether, 
(Phosphorstickstoff,  p  N2,  of  Liebig  dilute  nitric  acid, 
&  Woehler  and  H.  Rose.)  Qr  aqueoug  ^ 

tions  of  the  caus- 
tic alkalies.  ( Berzelius's  Lehrb.,  1. 2 1 2. )  Unacted 
•upon  by  dilute  chlorhydric,  sulphuric,  or  nitric 
acids,  or  by  boiling  aqueous  solutions  of  the  caus- 
tic alkalies.  (H.  Rose.)  Insoluble  in  water,  or 
in  fuming  nitric  acid.  (Pauli,  Ann.  Ch.  u.  Pharm., 
101.  41  )  Decomposed  by  concentrated  alkaline 
solutions,  and  by  lime  and  baryta-water. 

PHOSPH AMIC  ACID.     Easily  soluble  in  water, 

NH.P02>0      and  alcohol.     The   alkaline   phos- 

H  $    2    phamates  and  those  of  the    metal 

ammoniums   are  soluble  ;   but  the 

metallic  salts  are  precipitates  insoluble  in  water, 

and  but  sparingly  soluble  in  acid  liquors. 

PHOSPHAMATE  OF  AMMONIA.  Soluble  in 
water. 

PHOSPHAMATE  OF  BARYTA.  Ppt.  Insoluble 
N  H  Ba  P04  in  ammonia-water. 

PHOSPHAMATE  OF  CADMIUM. 
N  H  Cd  P  04  +  2  Aq 

PHOSPHAMATE  OF  CHROMIUM.  Ppt.  Soluble 
in  ammonia-water. 

PHOSPHAMATE  OF  COBALT.  Ppt.  Soluble  in 
ammonia-water. 

PHOSPHAMATE  of  protoxide  OF  COPPER.  Ppt. 
Soluble  in  ammonia  water. 

PHOSPHAMATE  OF  FER  AMMONIUM.  Soluble 
N  H  (N  H3  Fe)  P  04  in  water. 

PHOSPHAMATE   OF    IRON.     Ppt.      Soluble   in 

N  II  Fe  P  04  +  2  Aq       ammonia-water.      Insoluble 

in   acids,    being  scarcely  at 

all  acted   upon  by   concentrated  sulphuric   acid. 

PHOSPHAMATE  OF  LEAD.  Ppt.  Insoluble  in 
ammonia-water. 

PHOSPHAMATE  OF  LIME.    Ppt.     Insoluble  in 
N  H  Ca  P  04     ammonia-water. 
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PlIOSPHAMATE    OF    MAGNESIA.      Ppt. 

ble  in  ammonia-water. 

PHOSPHAMATE  OF  MANGANESE.  Ppt.  Insol- 
uble in  ammonia-water. 

PHOSPHAMATE  of  protoxide  OF  MERCURY.  Ppt. 
Soluble  in  ammonia-water. 

PHOSPHAMATE  OF  NICKEL.  Ppt.  Soluble  in 
N  H  Ni  P  04  +  2  Aq  ammonia-water. 

PHOSPHAMATE  OF  SILVER.  Ppt.  Soluble  in 
ammonia-water. 

PHOSPHAMATE  OF  STRONTIA.  Ppt.  Insolu- 
ble in  ammonia- water. 

PHOSPHAMATE  OF  ZINC.  Ppt.  Soluble  in 
ammonia-water.  (H.  Schiff,  Ann.  Ch.  u.  Pharm., 
103.  168.) 

JI/o»oPiiospiiAMiD(of  Schiff,  1857).  Insoluble 
(PhosphamitJ(of  Gladstone,  1850).  in  all  ordinary 

N  | p  <V"  partially       decom- 

posed when  heated 
with  water. 

Insoluble  like  biphosphamid  (N2  P  02  H3). 
(Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  18.  195.) 

JEfcPHOSPHAMiD(of  Schiff,  1857).     Insoluble  in 

(Phosphantid( of  Gerhardt).     BiHydrate       water     but    is 

WofhWfk  o/JV^r^»(of  Liebig  &        decomposed 

(  po2'"  by    long-con- 

2 1  H3  tinued  boiling 

therewith.  In- 
soluble in  alcohol,  or  oil  of  turpentine,  and  in  all 
ordinary  menstrua.  Difficultly  decomposed  by 
boiling 'concentrated  sulphuric  acid.  (Gladstone.*) 
Insoluble  in  boiling  water,  in  a  boiling  dilute 
solution  of  caustic  potash  or  of  dilute  nitric  acid. 
(Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  18.  191.) 

TVi'PnospHAMiD.   Insoluble  in  water.  Scarcely 
v  P  02'"      at  aH  acted  upon  by  long 
N3H6  P  02  =  N3    H3  boiling  with  water, 'dilute 

acids,  or  an  aqueous  so- 
lution of  caustic  potash.  Slowly  decomposed  by 
boiling  concentrated  nitric  or  chlorhydric  acid, 
and  more  readily  by  aqua-regia.  Tolerably  read- 
ily soluble  in  concentrated  sulphuric  acid,  or  a 
mixture  of  concentrated  sulphuric  and  nitric  acids, 
with  decomposition.  (Schiff,  Ann.  Ch.  u.  Pharm., 
101.  302.) 

PHOSPHORIC  ACID.  Three  principal  isomeric 
P05  modifications  of  phosphoric  acid  are  univer- 
sally admitted  by  chemists,  viz.,  a(meta), 
b(pyro  or  "para"),  and  c  (ordinary  or  "  di,'  )  phos- 
phoric acid.  There  are,  moreover,  several  sub- 
varieties  of  me/aphosphoric  acid,  Fleitmann  (Pogq, 
Ann.,  1849,  78.  pp.  239,  362)  having  enumerated 
as  many  as  five  distinct  polymeric  modifications 
of  metaphosphoric  acid.  Besides  these,  Fleitmann 
&  Henneberg  (Ann.  Ch.  u.  Pharm.,  1848,  65. 
324),  maintain  the  existence  of  two  other  varieties 
of  phosphoric  acid  intermediate  between  meta- 
and  pyrophosphoric  acids  ;  one  [d]  having  the 
formula  6  H  O,  4  POE,  and  the  other  [e]  the  for- 
mula 6  H  O,  5  PO5 ;  but  these  have  not  been 
generally  accepted  by  chemists.  Laurent  &  Ger- 
hardt have  suggested  that  the  salts  which  have 
been  described  as  belonging  to  these  acids  [d  and  e] 
are  nothing  more  than  pyrophosphates,  inter- 
mediate between  the  normal  and  acid  salts  al- 
ready known.  (See  Gmelin's  Handbook,  3.  96.) 

a  =  mela  (uni-basic). 
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PHOSPHORIC  ACID. 


I.)  Monometaphosphoric  acid.  Not  isolated.  It 
(  Add  of  the  insoluble  alka-  is  formed,  in  combina- 
line  m>-taphosphates.)  tjon  wjtu  po'tash,  soda, 

HO,a'P05  and      ammonia,      when 

these  bases  are  heated  with  phosphoric  acid  under 
certain  circumstances.  These  salts  are  all  in- 
soluble. (Fleitmann,  Pogg.  Ann.,  1849,  78. 
pp.  362,  360.) 

II.)  Dimetaphosphoric  acid.  Not  isolated.  It  is 
(First  acid  of  Fteitmann.  Acid  formed,  when  phos- 
t/i  several  ofMaddreWs  salts.)  phoric  acid  is  heated 
2HO,2a»P06  £.th  the  Qxides  Qf 


copper,  zinc,  or  manganese.  (Fleitmann, 
Ann.,  1849,  78.  pp.  363,  240.)  The  simple  alka- 
line salts  of  dimetaphosphoric  acid,  and  some  of 
the  double  salts  which  contain  an  alkaline  base, 
are  soluble  in  water  ;  the  others  are  difficultly  sol- 
uble, or  insoluble  in  water. 

III.)  Trimetaphosphoric  Acid.  Formed  by  heat- 
(Acid  of  Fleitmann  If  Henneberg.)  ing  somewhat 

3  11  0,  3  a'"P05  strongly,   but   not 

melting  monopy- 

rophosphate  of  soda,  or  by  allowing  melted  hexa- 
metaphosphate  of  soda  to  cool  very  slowly.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848, 
65.  pp.  304,  306,  316  ;  Fleitmann,  Pogg.  Ann., 
1849,  78.  363;  Graham,  see  under  trimetaPH.os- 
PHATE  OF  SODA.) 

Soluble  in  water,  and  the  solution  is  tolerably 
permanent  in  the  cold,  but  on  evaporation  the  acid 
is  quickly  changed  to  ordinary  c  phosphoric  acid. 
(Fleitmann,  Pogg.  Ann.,  1849,  78.  241.)  With 
all  strong  bases,  the  alkaline  earths,  and  metallic 
oxides,  it  forms  simple  salts,  and  double  soda 
salts,  all  of  which  are  soluble  in  water.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.u.  Pharm.,  1848,  65. 
309.) 

IV.)  Tetrametaphosphoric  Acid.  Not  isolated. 
(Second  acid  of  Fleitmann.)  It  is  formed,  when  phos- 

4  H  0,  4  a'»P06  phoric    acid    is     heated 

with  the  oxides  of  lead, 

bismuth,  and  cadmium,  or  a  mixture  of  equal 
equivalents  of  oxide  of  copper  and  soda.  (Fleit- 
mann, Po(/g.  Ann.,  1849,  78.  363.)  Its  alkaline 
salts  are  soluble  in  water,  but  insoluble  in  alcohol. 
Those  of  the  metals  and  alkaline  earths  are 
insoluble  in  water.  (Fleitmann,  loc.  cit.,  p.  353, 
et  seq.) 

V.)  Hexameta  phosphoric  Acid.  Formed,  when 
(Ordinary  modification.  Glacial  hydrated  phosphoric 
Phosphoric  Add.  Acid  of  the  acidis  jilted;  by 
deliauf  scent  metaphosphate  of  ,  ,.e  '.  J 

5,,rffl,  of  Graham.)  the  sudden  cooling 

6  H  0,  6  av'P08  of  melted  metaphos- 

phate  of  soda,  and 

when  oxide  of  silver  and  phosphoric  acid  are 
heated  together.  (Fleitmann,  Pogg.  Ann.,  1849, 
78.  pp.  363,  359  ;  Fleitmann  &  Henneberg,  Ann. 
Ch.  u.  Pharm.,  1848,  pp.  316,  305.)  Glacial  phos- 
phoric acid  is  deliquescent  when  pure  ;  and  easily 
soluble  in  wuter,  with  evolution  of  heat  and  trans- 
formation to  ordinary  c  phosphoric  acid.  But 
when  contaminated  with  earthy  impurities  it  is 
often  very  slowly  and  difficultly  soluble  in  water, 
and  not  deliquescent  ;  phosphate  of  magnesia 
especially,  even  when  in  small  quantity,  tends  to 
destroy  its  solubility  (Ot.  Gr.),  and  if  much  lime, 
alumina,  or  silica  be  present,  the  acid  is  scarcely 
at  all  soluble  in  water.  (Berzelius's  Lehrb.,  1. 
553.)  For  Gregory's  observations  on  the  separa- 
tion of  metaphosphate  of  magnesia,  when  solu- 
tions of  impure  glacial  phosphoric  acid  are  evapo- 
rate-1,  see  Ann.  Ch.  u.  Pharm.,  1845,  54.  95.) 


The  aqueous  solution  undergoes  change  when 
exposed  to  the  air,  ordinary  c  phosphoric  acid 
being  formed.  When  the  acid  is  boiled  with 
water,  or  heated  with  sulphuric,  chlorhydric, 
acetic,  or  phosphoric  acids,  the  same  change  occurs. 
(Stromeyer,  Gott.  gelehrte  Anz.,  1st  vol  of  the  year 
1830,  pp*.  112,  113  ;  also  in  Schweiggers  Jour n.  fur 
Ch.  u.  Phys.,  58.  pp.  131,  132.)  Easily  soluble 
in  alcohol,  and  ether. 

The  hexametaphosphates  of  the  alkalies  are 
soluble  in  water,  but  those  of  the  alkaline  earths 
and  metallic  oxides  are,  for  the  most  part,  precipi- 
tates ;  these  precipitates  are,  however,  usually  sol- 
uble in  an  aqueous  solution  of  hexametaphos- 
phate  of  soda.  (H.  Rose,  Pogg.  Ann.,  1849,  76. 
2.)  Many  of  the  precipitates  have  aj-emarkable 
peculiarity  of  being  converted  into  heavy,  oily, 
viscid  masses  of  the  consistence  of  pitch,  on  being 
agitated  or  heated,  the  acid  probably  passing  into 
another  modification,  though  this  is  a  point  still 
undetermined.  (See  H.  Rose,  Pogg.  Ann.,  1849, 
76.  p.  2,  et  seq. ;  Berzelius,  Ibid.,  19.  333.) 

Another  point  still  undetermined  is  the  question 
to  which  modification  should  be  referred  the 
variety  of  metaphosphoric  acid  which  is  obtained 
by  burning  phosphorus  in  oxygen.  The  experi- 
ments of  H.  Rose  (Pogg.  Ann.,  1849,  76.  pp.  5, 
11,  et  seq.),  indicating  merely  that  it  differs  from 
the  acid  prepared  from  hexametaphosphate  of 
soda.  This  anhydrous  acid,  obtained  by  com- 
bustion, deliquesces  rapidly  in  the  air.  It  has  a 
very  strong  affinity  for  water,  in  which  it  dissolves 
with  evolution  of  heat ;  but  is,  nevertheless,  only 
slowly  soluble  in  water. 

6  =  pyro  [or  "para  "]  (bi-basic). 
2  H  0,  bP05  Soluble  in  water.  The  concentrat- 
ed aqueous  solution  may  be  pre- 
served without  change  for  a  long  time  at  the 
ordinary  temperature ;  but  when  heated  the  acid 
passes  into  the  ordinary  c  modification. 

When  the  aqueous  solution  is  contaminated 
with  even  a  trace  of  sulphuric  acid,  the  greater 
part  of  it  will  change  to  the  ordinary  (c)  acid  in  the 
course  of  24  hours.  (Schwarzenberg,  Ann.  Ch. 
u.  Pharm.,  1848,  65.  133.) 

The  alkaline  salts  of  pyrophosphoric  acid  are 
soluble  in  water,  but  most  of  the  other  salts  are 
precipitates ;  these  precipitates  are,  however,  for 
the  most  part,  readily  soluble  in  aqueous  solutions 
of  the  alkaline  pyrophosphates,  —  soluble  double 
salts  being  formed.  (Stromeyer;  Schwarzenberg; 
Persoz  ;  H.  Rose,  loc.  inf.  cit.)  In  those  solutions 
of  pyrophosphoric  acid,  where  it  is  saturated  or 
supersaturated  with  a  strong  base  it  may  be.  pre- 
served unchanged ;  no  transformation  of  b  into 
c  phosphoric  acid  occurring,  either  on  boiling  or 
long  standing.  A  solution  of  pyrophosphate 
of  soda  may  be  kept  without  alteration  for  years  ; 
and  when  a  solution  of  the  acid  is  evaporated  with 
an  excess  of  alkali  it  is  changed  to  c  phosphoric 
acid  only  when  the  dry  residue  has  been  com- 
pletely melted.  (H.  Rose,  Pogg.  Ann  ,  1849,  76. 
20.)  'in  presence  of  acids,  however,  the  conver- 
sion of  6  into  c  phosphoric  acid  is  easy,  especially 
when  the  solutions  are  heated  ;  and  the  change  is 
the  more  complete  in  proportion  as  the  acid  is 
stronger.  According  to  Weber,  this  change  is 
best  effected  by  means  of  concentrated  sulphuric 
acid.  (H.  Rose,  Ibid.,  p.  21.) 

For  Rose's  remarks  upon  the  probability  of  the 
existence  of  two  modifications  of  pyrophosphoric 
acid,  see  Pw/g.  Ann.,  1849,  76.  13.  For  Greg- 
ory's, see  Ann.  Ch.  u.  Pharm.,  1845,  54.  98, 
note. 


PHOSPHORIC  ACID. 
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c  =  ordinary,  or  di  (terbasic). 

Sp.  gr.               Per  cent  of                  Per    cent 

3-IIO,  cPOg     Extremely  deliquescent.     Soluble  in 

(at  15°).                3IIO,P08.                   ofanhyd. 

water,  and  alcohol. 

P05. 
1.3840     ....  54                          39  394 

An  aqueous                   Contains    (by   ex- 

1.3931                        55                          40.030 

solution  of                    perinient)  per  cent 
sp.gr  at  (15°)                    of  3  HO,  P05 
1  .0333     6 

1.4022                        56                          40.756 
1-4114                        57                          41.482 

1.0688                               12 
1.1065                               18 
1.1463                               24 
1.2338                              36 
1  3840                .               54 

1.4207                        58                          42.208 
1.4301                        59                          42.934 
1.4395     ....  60     ..               43  660 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,  113.  192.) 
In  publishing  the  following  table,  Dalton  (in 
his  #ew  System,  Pt.   2.  p.  413)  remarks  that  he 

From  these  results  Schiff  deduces  the  formula  :  — 

"  thinks  it  will   be  found  nearly  correct  ;  at  all 

D  =  1+  0.00537  8p  +  0.00002886  p2  -f 

events,  it  may  have  its  use  till  a  better  can  be 

0.00000006  p3  ;  in  which  D  =  the  sp.  gr.  of  the 

formed." 

solution,   and  the  p  the  percentage  of  acid  con- 

An aqueous  so-                       Contains  per  cent 

tained  in  the  solution,  by  means  of  which  Ott  has 

lutiouofsp.gr.                        of  "•  real  acid." 

calculated  the  following  table. 

1.85    fin 

1.60                                              40 

Sp.  ar.                  Per  cent  of              p®r    £en.t 
(at  15°)                  3HO,P05.                    pol 

1.39                                              80 
1.23                                              20 

1.0054                .     .  1                    .0  726 

Miscible    with   strong  acetic   acid.      Soluble  in 

1.0109                        2                         1.452 

30j*ts.  of  warm  creosote.     (Reichenbach.) 

1.0164                        3                        2.178 

The  c  phosphates  of  potash,  soda,  and  lithia  are 

1.0220                        4                        2.904 

soluble  in  water,  no   matter  in  what  proportion 

1.0276                        5                        3.630 

the  acid  may  be  united  with  these  bases  ;  all  the 

1  .0333                        6                        4.356 

others,  excepting  some  acid  salts,  are  nearly  in- 

1.0390                       7                         5.082 

soluble  in  water,  but  all  are  soluble  in  an  excess 

1.0449                        8                        5.808 

of  phosphoric  acid. 

1.0508                        9                        6.534 

The  salts  of  ordinary  c  phosphoric  acid,  with 

1.0567                      10                        7.260 

the  exception  of  those  noted  below,  are  all  soluble 

1.0627                       11                         7.986 

in  dilute  nitric  acid  ;  less  easily  soluble  in  acetic 

1.0688                      12                        8.712 
1.0749                      13                        9.438 

acid,   excepting  the   phosphates  of  lead,  and  of 
sesquioxide  of  iron,  which  are  insoluble  ;  and  also 

1.0811                       14                       10.164 

slightly  soluble  in  aqueous  solutions  of  ammonia- 

1.0874                      15                       10.890 

cal  salts,  especially  of  chloride  of  ammonium,  from 

1.0937                       16                      11.616 
1.1001                •       17                      12.342 

which  solutions  they  are  usually  precipitated  on 
the  addition  of  caustic  ammonia. 

1.1065                      18                      13.068 

The  salts  of  c  phosphoric  acid  which  are  insol- 

1.1130                     19                      13.794 

uble   in  water,  are    also   insoluble   in   an  excess 

1.1196                      20                      14.520 

of   aqueous    solutions  of    the   alkaline   c   phos- 

1.1262                     21                       15.246 

phates  ;    while,   on    the  other  hand,  the    pyro- 

1.1329                      22                      15.972 

phosphates  are   almost  all  soluble  in  an  excess 

1.1397                      23                      16.698 

of  a  solution   of   an   alkaline    pyrophosphate  — 

1.1465                      24                   '    17.424 

those  of  baryta,  lime,  and  silver  being  the  least 

1.1534                      25                       18.150 

soluble.     (Persoz,  Ann.   Ch.  et   P/iys.,   (3.)  2O. 

1.1604                      26                      18.876 

318.)     Very  many  of  the  c  phosphates,  which  are 

1.1674                     27                      17.602 

.nsoluble  in  water  dissolve  in  an  excess  of  the 

1.1745                      28                      20.328 

aqueous    saline  solutions,  from  which  they  were 

1.1817                      29                     21.054 

originally  precipitated  ;  from  the  solutions    thus 

1.1889                      30                      21.780 

obtained   the   phosphate    is   usually   precipitated 

1.1962                      31                       22.506 

again  when   heat    is   applied,  but  the  precipitate 

1.2036                      32                      23.232      ' 

disappears  again  as  the  mixture  cools.     (H.  Rose, 

1.2111                      33                      23.958 

Popg  Ann.,  1849,76.  23.) 

1.2186                      34                      24.684 

Any  insoluble  c  phosphate  of  a  protoxide  is 

1.2262                      35                      25.410 

completely  decomposed  by  any  soluble  salt  of  a 

1.2338                      36                      26.136 

sesquioxide,  as  an  alum,  for  example,  either  in  the 

1.2415                      37                      26.862 

cold  or  at  the  boiling  temperature,  an  insoluble 

1.2493                      38                      27.588 

)hosphate     of   the    sesquioxide     being    formed. 

1.2572                      39                      28.314 

Guignet,   C.  R.,  49.  454.)     All  phosphates,  ex- 

1.2651                     40                      29.040 

cepting  the  phosphate  of  binoxide  of  tin  [and  of 

1.2731                       41                       29.766 

)ismuth]    are   soluble   in  nitric  acid.     (Reynoso, 

1.2812                      42                      30.492 

Ann.  Ch.  et  Phys.,  (3.)  34.  321.)     All  phosphates 

1.2894                      43                      31.218 

•\re  either  insoluble,  or  but  very  sparingly  soluble 

1.2976                      44                      31.944 

n  alcohol.     (Gmelin's  Handbook,  8.  265.) 

1.3059                      45                      32.670 

d  ==  First  acid  of  Fleitmann  and  Henneberg.     Not 

1.3143                      46                      33.496 

SfsquiPhosphoric  Acid.)    isolated.     Is  said  to  exist 

1.3227                       47                       34.222 

"  6  H  0,  4  P05.»                 in  a  soda-salt  obtained  by 

1.3313                      48                      34.948 

fusing     together    various 

1.3399                      49                      35.674 

mixtures  of  the  soda-salts  of  the  a,  />,  and  c  modi- 

1.3486                     50                      36.400 

fications  of  phosphoric  acid.     (Fleitmann  &  Hen- 

1.3573                     51                      37.126 

neberg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  324,  332; 

1.3661                       52                      37.852 

compare  Laurent  &  Gerhardt,  Gmelin's  Handbook, 

1.3750     ...      53     ...      38.578           \  3.  96.) 
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PHOSPHATES. 


e  =  Second  acid  of  Flei  tin  ann  and  Henneberg.  Not 
"  G  11  0,  5  P00.'-  isolated.  Is  said  to  exist  in  a 
soda-salt  obtained  by  fusing 
toirethcr  certain  proportions  of  pyrophosphate  of 
soda,  and  hexametaphosphate  of  soda.  (Fleit- 
mann  &  Hennoberg,  Ann.  Ch.  u,  Pharm.,  1848, 
65.  pp.  324,  333  ;  compare  Laurent  &  Gerhardt, 
's  Handbook,  3.  96.) 


PHOSPHATE  OP  ACONITIN.     Soluble  in  water. 
PHOSPHATE  OF  AGROSTEMMIN.     Ppt. 

J/ffaPHOSPHATE    OF    ALUMINA. 

I.)  A13  03,  3  aP05      Insoluble  in  water,  and  con- 
centrated acids.      (Maddrell, 
Ann.  Ch.  u.  Pharm.,  1847,  61.  59.) 

PyroPnospHATE    OF   ALUMINA.      Soluble  in 

2  (A12  Os"'),  3  6P05  +  10  Aq      mineral  acids,   and  in 

an  aqueous  solution  of 

pyrophosphate  of  soda.  Insoluble  in  acetic  acid. 
(Wittstein.)  Soluble  in  sulphurous  acid,  from 
which  it  is  reprecipitated  on  boiling.  Soluble  in 
aqueous  solutions  of  caustic  ammonia  and  potash. 
A  basic  salt,  insoluble  in  ammonia-water,  is  formed 
when  the  chlorhydric  acid  solution  is  treated  with 
ammonia.  (  Schwarzenberg,  Ann.  Ch.  u.  Pharm.. 
1848,  65.  148.)  Soluble  in  aqueous  solutions  of 
pyrophosphate  of  soda,  and  of  alum.  (H.  Rose, 
Poyg.  Ann.,  1849,  76.  19.) 

PHOSPHATE  OF  ALUMINA. 
(DiPhosphate  of  Alumina.    Ses- 
quiPliosphate  of  Alumina.    Ordi- 
nary precipitated  Phosphate.) 

I.)  A12  03,  cP05  +  6  @  9  Aq     Insoluble  in  water, 
or  in    an    aqueous 

solution  of  chloride  of  ammonium.  Soluble  in 
acids,  even  in  acetic  acid.  (Wittstein.)  Soluble 
in  cold,  insoluble  in  warm  acetic  add.  (Ot.  Gr.) 
Soluble  in  phosphoric,  and  in  weak  chlorhydric, 
and  nitric  acids.  Soluble  in  an  aqueous  solution 
of  caustic  potash,  from  which  it  is  reprecipitated 
by  chloride  of  ammonium.  (Berzelius's  Lehrb.) 
Vauquelin  has  stated  that  it  is  decomposed  by  a 
solution  of  carbonate  of  potash,  with  separation  of 
pure  alumina;  but  this  decomposition  is  only 
partial,  a  basic  phosphate,  apparently  No.  III., 
being  formed.  (Rammelsberg,  Pogg.  Ann.,  1845, 
64.  492.)  Slightly  soluble  in  an  aqueous  solu- 
tion of  alum.  On  heating  the  solution  thus  ob- 
•  tained  an  abundant  precipitate  is  formed  which 
disappears  again  for  the  most  part  on  cooling. 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  26.)  It  is  not 
precipitated  by  ammonia-water  from  solutions 
which  contain  citrate  of  soda.  (Spiller.) 

II.)  acid.     Deliquescent.     (Fourcroy.) 

III.)  basic.      Insoluble    in   water.     (Rammels- 
4  A12  03,  3  cPO  +  15  Aq  &  18  Aq      berg,  Pogg.  Ann., 
64.  409*.) 

PHOSPHATE  OF  ALUMINA  &  LEAD. 
6(A1203,  3  HO);  3  Pb  0,  P05 

PHOSPHATE  OF  ALUMINA  &  OF  LITHIA.    In- 
2  (3  Li  0,  P  Oc);  6  AL,  08,  P05  +  30  Aq     soluble  in  wa- 

ter. Easily  sol- 

uble in  arids.  (Rammdsberg,  Pouq.  Ann.,  1845, 
64.  270.) 

PHOSPHATE   OF   ALUMINA  &  OF    MAGNESIA. 
(Luzulite.)      Unacted  upon    by  acids,  until  it  has 
been  ignited. 

/'//rol'uo-i-iiA  n;  OF  ALUMINA  &  OF  SODA. 
Very  soluble  in  water.  (Person,  Ann.  Ch.et  Plain. 
(3.)  20.  3±J.) 

AfetoPHOSPHATB  OF  AMMONIA. 
I.)   A/onoMBTAPROSPHATX.    Completely  insolu- 
ble in  water,  and  resembles  the  potash  and  soda- 


salts  in  its  other  physical  properties.    (Fleitmann, 
Poyy.  Ann.,  1849,  78.  252.) 

II.)  D/METAPHOSPHATE.  Soluble  in  1.15  pts. 
2  N  H4  0,  2  a"P05  of  water,  either  hot  or  cold.  Its 
solubility  in  dilute  spirit  is 
much  more  considerable  than  that  of  the  potash 
or  soda  salt.  (Fleitmann,  Pogg.  Ann.,  1849,  78. 
251.) 

III.)  fferaMETAPiiospiiATE  ?  Known  only  in 
aqueous  solution.  When  the  aqueous  solution  is 
allowed  to  evaporate  spontaneously,  the  salt  is  de- 
composed. (Graham  ;  compare  Wach,  Schweig- 
ger's  Journ.fur  Ch.  u.  Phys.,  1830,  59.  302.) 

PYROPHOSPHATE  OF  AMMONIA. 

I.)  normal.  The  aqueous  solution  is  perfectly 
2N  H4  0,  bP05  stable  at  the  ordinary  temperature, 
and  when  allowed  to  evaporate 
spontaneously  appears  to  crystallize,  but  in  the 
act  of  becoming  solid  it  passes  into  the  ordinary 
c  monophosphate  (N  H4  O,  2  H  0,cP05).  (Gra- 
ham, Elements.)  Easily  soluble  in  water,  the  solu- 
tion losing  ammonia  when  boiled.  Alcohol  pre- 
cipitates it  from  the  aqueous  solution.  (Schwar- 
zenberg, Ann.  Ch.  u.  Pharm.,  1848,  65.  141.) 

II.)  acid.  Easily  soluble  in  water.  Only  spar- 
N  H4  0,  H  0,  6P05  ingly  soluble,  or  insoluble  in 
alcohol.  Alcohol  precipitates 
it  as  a  syrupy,  aqueous  solution  from  an  acetic 
acid  solution  of  the-  normal  b  salt  (No.  I.) 
(Schwar/enberg,  loc.  cit.,  p.  142.) 

PHOSPHATE  OF  AMMONIA. 
(Neutral  Phosphate  of  Ammonia.) 

I.)  di.      The  crystals   undergo   decomposition 
2  N  H4  0,  H  0,  cPOB      when     exposed    to    the    air 
(Mitscherlieh,  loc.    inf.    cit.) ; 
effloresce    superficially,    with    loss   of  ammonia. 
(H.  Rose.)     Very  soluble  in  water.     (Berzelius, 
Gilbert's  Ann.  Phys.,  1816,  53.  415.)  More  soluble 
in  water  than  the  mono-salt.     (Mitscherlieh,  Ann. 
Ch.  et  Phys.,  1821,  (2.)  19.  383.)    Soluble  in  4  pts. 
of  cold,  and  in  less  hot  water ;  when  heated,  the 
solution  loses  ammonia.     Insoluble  in  alcohol. 
100  pts.  of  water  at  15.5°  dissolve  50  pis.  of  it. 
"     •  15.5°       "         25 

"  100°       "  more  than  25  " 

(Ure's  D/cf.) 

II.)  mono.  Permanent.  Very  easily  soluble  in 
N  Hd  0, 2  H  0,  cPOs  water.  (Mitscherlieh,  Ann. 
Ch.  et  Phys.,  1821,  (2.)  19. 
373.)  Less  soluble  in  water  than  the  diphosphate. 
(/&.,  p.  383.)  Soluble  in  5  pts.  of  cold  water; 
more  easily  soluble  in  hot  water.  ( Mitscher- 
lieh f?J.) 

III.)  tris.  Decomposes  at  once  when  exposed 
3NH40,  cP05  to  the  air.  (Mitscherlieh,  Ann. 
Ch.  et  Phys.,  1821,  (2.)  19.  383.) 
Less  soluble  in  water  than  the  di-salt.  The  aque- 
ous solution  is  decomposed  by  evaporation.  (Ber- 
zelius,  Gilbert's  Ann.  Phys.,  1816,  53.  415.)  In- 
soluble in  aqueous  alkaline  solutions.  (Berzelius's 
Lehrb.,  2.  334.) 

Z)?'MtfaPnospHATE  OF  AMMONIA  &  OF  CAD- 
N  H4  0,  Cd  0, 2  a"POs  +  3  Aq  MiuM.  -Efflorescent. 
(Fleitmann,  Pogg. 
Ann.,  78.347.) 

yl/f/aPiiospiiATE  OF  AMMONIA  &  OF  COBALT. 
Extremely  soluble  in  water,  and  in  ammonia- 
water.  (Persoz, ./.  pr.  Ch.,  1834,  3.  21 5  ;  and  Ann. 
Ch.  et  Pln/s.,(3.)  20.  316.) 

Dl'JfcfetaPHOSFHATB  OF  AMMONIA  &  OF  COP- 
N  II4  0,  Cu  0,  2  a''PO-;  +  2  Aq  &  4  Aq  PER.  The 

2  Aq  salt  is 
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permanent,  but  the  4  Aq  salt  loses  part  of  its 
witter  when  exposed  to  the  air.  Very  difficultly 
soluble  in  water.  Insoluble  in  alcohol.  (Fleit- 
mann,  Pogg.  Ann.,  1849,  78.  345.) 

PHOSPHATE  OF   AMMONIA   &  of  protoxide  OF 

N  II4  0,  2  Fe  0,  cP05  +  2  Aq       IRON.        Permanent. 

Insoluble     in    water, 

even  when  this  is  hot,  or  in  alcohol.  While  yet 
moist  it  dissolves  very  easily  in  dilute  acids,  but 
after  having  become  dry,  tolerably  concentrated 
acids  are  required  for  its  solution,  and  these  in 
much  larger  quantity  than  is  the  case  with  the 
analogous  salts  of  magnesia  and  of  manganese. 
Decomposed  by  ammonia-water  and  solutions  of 
the  fixed  caustic  alkalies.  (Otto,  ,/.  pr.  Ch.,  1834, 
2.  412.) 

PHOSPHATE  OF  AMMONIA  &  of  sesquioxide  OF 
IRON.  Soluble  in  ammonia-water.  (Doebereiner.) 

Z)/A/etaPHOSPHATE  OF  AMMONIA  &  OF  LEAD. 
N  II4  0,  Pb  0,  2  a''P05  Very  difficultly  soluble  in 
water.  Only  difficultly  at- 
tacked by  acids.  (Fleitmann,  Pogg.  Ann.,  1849. 
78.  344.) 

Persoz,  also,  (.7.  pr,  Ch.,  1834,  3.  216)  mentions 
an  insoluble  compound. 

A'Meta  PHOSPHATE  QF  AMMONIA  &  OF  LIME. 
N  U4  0,  Ca  0,  2  a"P05  +  2  Aq  -Very  difficultly  sol. 
uble  in  water.  To- 
wards acids  it  behaves  like  the  lime-salt.  (Fleit- 
munn,  Pogg.  Ann.,  1849,  78.  344.) 

//e.raM;<aPHOSPHATE  OF  AMMONIA  &  OF 
N  H40,  5  Ca  O,6aTiP05  LIME.  Insoluble  in  water. 
(Fleitmann,  Pogg.  Ann., 
1849,  78.  362.) 

PHOSPHATE  OF  AMMONIA  &  OF  LITHIA.  Dif- 
N  U4O, 2  LiO,cP05  fieultly  soluble  in  water. 
(Berzelius.) 

AMfetoPHOSPHATH  OF  AMMONIA  &  OF  MAG- 
N  FI4  0,  M;.'  0,  2  a"P05  -p  6  Aq  NESIA.  Efflorescent. 
(Fleitmann,  Pogg. 
Ann.,  1849,  78.  347.) 

HexaMetaPB.ospUA.tVi  OF  AMMONIA  &  OF  MAG- 
4MgO,  N  U4  0,  4  P  OB  +  17  Aq  NESIA?  Soluble  to 
a  considerable  ex- 
tent in  cold  water,  from  which  it  is  precipitated  on 
the  addition  of  alcohol.  When  boiled  in  water  it 
appears  to  dissolve  but  slightly,  and  when  the  cold 
aqueous  solution  is  heated  nearly  to  boiling,  a 
precipitate  forms  in  it,  which  slowly  dissolves 
again  as  the  solution  cools.  It  dissolves  readily 
in  chlorhydric,  nitric,  and  probably  other  acids. 
Somewhat  soluble  in  an  aqueous  solution  of  sul- 
phate of  magnesia,  from  which  it  is  precipitated 
on  the  addition  of  alcohol ;  also  soluble,  though 
less  abundantly  in  solutions  of  the  nitrate,  chloride, 
and  acetate  of  magnesium.  Less  soluble  in  a 
solution  of  hexametaphopphate  of  magnesia. 
(Wuch,  &:hw.i(n/Kr's  Journ.fdr  Ch.  u.  Phys.,  1830, 
59.  pp.  303,  302,  308.) 

PHOSPHATE  OF  AMMONIA  &  OF  MAGNESIA. 

I.)  2  Mg  0,  N  H4  0,  cPOD  +  12  Aq  The  anhydrous 
salt  is  soluble 

in  1 5293  pts.  of  water  at  the  ordinary  temperature  ; 
and  is  much  less  soluble  in  water  containing  am- 
monia, from  42780  to  45880  pts.  (in  the  mean 
44330  pts.)  of  such  a  solution  having  been  re- 
quired to  dissolve  1  pt.  of  the  anhydrous  salt  at 
14°.  In  a  more  recent  experiment  [in  reply  to 
Weber],  Fresenius  found  that  44600  pts.  of  water 
containing  ammonia  dissolved  1  pt.  of  the  anhy- 
drous phosphate.  It  is  a  little  more  soluble  in 
water  which  contains  chloride  of  ammonium  than 


in  pure  water,  only  7548  pts.  of  a  solution  con- 
taining 1  pt.  of  N  H4  Cl  to  5  pts.  of  water  being 
required  to  dissolve  it  ;  but  of  a  solution  of  1  pt. 
of  N  114  Cl  in  7  pts.  of  water  containing  ammonia 
15627  pts.  were  required.  (Fresenius,  Quant., 
pp.  130,  756.) 

When  recently  precipitated  it  is  soluble  in  a  hot 
aqueous  solution  of  chloride  of  ammonium,  and  is 
not  reprecipitated  therefrom  on  the  addition  of  an 
excess  of  ammonia.  Less  easily  soluble  in  a  solu- 
tion of  nitrate  of  ammonia.  (Brett,  Phil.  Mnt/.t 
1837,  (3.)  10.  pp.  96,  334.)  Insoluble  in  cold 
aqueous  solutions  of  chloride  of  ammonium  or 
other  ammoniacal  salts.  (H.  Rose,  Tr.)  No 
more  soluble  in  solutions  of  the  alkaline  phos- 
phates than  in  water.  Easily  soluble  in  acids, 
even  acetic  and  carbonic  acids  (Pfaff),  with  partial 
decomposition. 

Completely  insoluble  in  water  which  contains 
phosphate  of  ammonia,  or  phosphate  of  ammonia 
and  soda,  in  solution.  But  its  solubility  in  water 
is  not  lessened  by  any  other  salts  besides  the  phos- 
phates. (Berzelius,  Lehrb.,  3.  441.)  When  in 
presence  of  iron  or  alumina  it  is  soluble  to  a  con- 
siderable extent  in  tartaric  acid. 

A  mixture  of  3  pts.  water  and  1  pt.  ammonia- 
water  of  0.96  sp.  gr.,  is  best  suited  for  washing  it  ; 
a  mixture  of  4  pts.  of  water  with  1  pt.  of  ammonia- 
water,  as  well  as  strong  ammonia-water,  dissolves 
magnesia  from  it.  (Kremers,  from  Pogg.  Ann., 
in  J.pr.  Ch.,  1852,  55.  190.)  In  a  series  oY  experi- 
ments made  for  4he  purpose  of  testing  the  above 
statement  of  Kremers,  Ebermayer  (J.  pr.  C/i., 
1853,  60.  41  ),  found  that  1  pt.  of  the  anhydrous 
salt  is  soluble  in  13497  pts.  of  water  at  23°;  in 
3  1  048  pts.  of  a  mixture  of  4  pts.  of  water  and  1  pt. 
ammonia-water,  of  0.961  sp.  gr.,  at  21.25°;  in 
36764  pts.  of  a  mixture  of  3  pts.  of  water  and 
1  pt  of  ammonia-  water,  at  20.6°;  in  43089  pts.  of 
a  mixture  of  equal  pts.  of  water  and  ammonia- 
water  ;  in  45206  pts.  of  a  mixture  of  1  pt.  of  water 
and  2  pts.  of  ammonia-water,  at  22.5°;  in  52412 
pts.  of  a  mixture  of  1  pt.  of  water  and  3  pts.  of 
ammonia-water,  at  22.5°;  and  in  60883  pts.  of 
pure  ammonia-  water,  at  21.25°. 

II.)  MgO,  NH40,  HO,  cP05  +  8Aq     (Graham.) 

Z)j'M?taPHOSPHATE    OF    AMMONIA    &  OF    MAN- 
NH40,MnO,  2a''P06  +  6  Aq         GANESE.     Efflores- 
cent.     (Fleitmann, 
Pogg.  Ann.,  78.  347.) 

PHOSPHATE  OF  AMMONIA  &  OF  MANGANESE. 
N  H4  0,  2  Mn  0,  cP05  +  12  Aq      Insoluble  in  boiling 
water,    or    alcohol. 
Soluble  in  dilute  acids.     (Otto.) 

PyroPiiospHATE  OF  AMMONIA,  OF  MANGA- 
N  H4  0,  Mn  0,  6P05  5  Na  0,  Mn  0,  ftP06  +  6  Aq  NESE, 

&     OF 

SODA.  Permanent.  Insoluble  in  water  or  alco- 
hol. Readily  soluble  in  acids,  even  when  these 
are  very  dilute.  (Otto,  J.  pr.  Ch.,  1834,  2.  418.) 

Me/aPnospHATE  OF  AMMONIA  &  OF  MERCURY 
(Hg  O).  Soluble  in  water,  or  at  least,  in  am- 
monia-water. (Persoz,  J.pr.  Ch.,  1834,  3.  216.) 


OF  AMMONIA  &  OF  NICKEL. 
Insoluble  in  water.  Soluble  in  ammonia-water, 
from  which  it  is  redeposited  when  the  ammonia  is 
allowed  to  exhale.  (Persoz,  J.  pr.  Ch.  ,  1834,  3. 
215.)  [Compare  the  remarks  of  Persoz,  in  Ann. 
Ch.etPhys.,  (3.)  20.  316-1 

PHOSPHATE  OF  AMMONIA  &  OF  NICKEL.  In- 
soluble in  water  or  alcohol.  (Compare  Tupputi, 
Ann.deChim.,  1811,78.  169-) 
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DtJ/e/aPiiospHATE  OF  AMMONIA  &  OP  POT- 
ASH. 

a.)  N  H4  0,  3  K  0,  4  a"P05  +  4  Aq    Difficultly  sol- 
uble in  water. 

(Fleitmann,  Pogg.  Ann.,  1849,  78.  341.) 
6.)  5  N  H4  0,  2  K  0,  7a"POs    Somewhat  more  sol- 
uble   in   water    than 
the  preceding  salt.     (Fleitmann,  loc.  tit.) 

PyroPnospiiATE  OF  AMMONIA  &  OF  POTASH. 
2  K  6,  &P06 ;  N  H4  0,  H  0,  &P05  +  Aq  Deliquescent. 

Soluble       in 

water  ;  the  solution  losing  ammonia  when  boiled. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  65.  137.) 

£>/J/f/aPHOSPHATE    OF  AMMONIA  &  OF    SODA. 

N  H4  0,  Na  0,  2  o"P06  More  soluble  in  water  than 
the  soda  salt,  but  somewhat 

less  soluble  than  the  ammonia  salt.  Less  soluble 
in  alcohol  than  in  water.  (Fleitmann,  Pogg.  Ann., 
1849,  78.  340.) 

SexaMtfaPnospHATE  OF  AMMONIA  &  OF 
(Of  varying  composition.)  SODA.  Soluble  in  water, 
from  which  it  is  precipi- 
tated on  the  addition  of  spirit.  (Fleitmann,  Pogg. 
Ann.,  1849,  78.  361.) 

PyroPnospHATE  OF  AMMONIA  &  OF  SODA. 
N  H4  0,  Na  0,  &P06  +  5  Aq  Readily  soluble  in  wa- 
ter, but  ammonia  is 

evolved  when  the  solution  is  heated.  (Schwarzen- 
berg, Ann.  Ch.  u.  Pharm.,  1848,  65.  142.) 

PHOSPHATE  OF  AMMONIA  &  OF  SODA.    Efflo- 

(Microcosmic  Salt.  Phosphor  salt.)  fescent.  Readily 
N  H4  0,  Na  0,  H  0,  cP06  +  8  Aq  soluble  in  water. 

The  aqueous  so- 
lution gradually  evolves  ammonia,  especially  if  it 
be  heated.  (Mitscherlich,  Ann.  Ch.  et  Phys.,  1821, 
(2.)  19.  400.)  Soluble  in  6  pts.  of  cold,  and  in 
1  pt.  of  boiling  water.  Insoluble  in  alcohol. 

Soluble  in  6  pts.  of  water  at  18.75°.  (Abl,  from 
(Eslerr.  Zeitschrift  fiir  Pharm.,  8.  201,  in  Can- 
stag's  Jahresbericht,  fur  1854,  p.  76.) 

PHOSPHATE   o*  AMMONIA   &  OF   URANIUM. 

N  H4  0,  2  Ur2  03,  cP05    Insoluble  in  water,  or  in  an 

aqueous  solution  of  acetate 

of  ammonia.      Completely   insoluble    in    acetic 

acid.     (Knop.) 

/)/M<?taPHOSPHATE    OF  AMMONIA    &  OF    ZlNC. 

N  H4  0,  Zn  0,  2  o»PO  +  6  Aq  Efflorescent.  (Fleit- 
mann, Pogg.  Ann., 
1849,78.347.) 

/'^PHOSPHATE  OF  AMMONIA  &  OF  ZINC. 
Vid.  ^Phosphate  of  Zinc  &  of  Zincammonium. 

PHOSPHATE  OF  AMMONIA  &  OF  ZINC.  Insol- 
N  H4  0,  2  Zn  0,  cP06  +  2  Aq  uble  in  water.  Solu- 
ble in  acids,  and  in 

aqueous  solutions  of  caustic  potash,  soda,  and 
ammonia.  (Bette.) 

PHOSPHATE  OF  AMMONIORHODIUM.  Soluble 
in  water.  (Claus,  Bt-itrage,  p.  90.) 

PHOSPHATE     OF     AMMONIUMCHLORPLATIN- 

(Phosphate  of  Groses  Base.)        (o«.s)AMMONIUM.    Much 
less    soluble    in    water 

than  the  nitrate.  (Gros,  Ann.  der  Pharm.,  1838, 
27.  256.) 

PHOSPHATE  OF  AMMONIUMCHLORPLATIN(OWS) 

(  Raeirslcy\<!  Phosphate.  Sesrjuichlorhyilro-  AMMONIUM 
phosphate  de  dtplatinamim(of  Gephardt).)  .  AM_ 


/      (H, 

H18  Cl  Pt,  N4  P  0.  =  (  N      N  H      0,          M  O  N  I  U  M- 
\      I  Pt  Cl  O  XYPLAT- 

i"2  \ 

N  3  Pt  0  .  0,  H  0  I  cPO 
^  N   H4  / 


LAT- 

IN(O«S)AM- 

M  ON  I  U  M. 

Nearly    in- 


soluble in  cold,  slightly  soluble  in  hot  water. 
(Raewsky.) 

PHOSPHATE  OF  AMTL.  Vid.  AmylPhosphoric 
Acid. 

•MetaPnospHATE  OF  ANILIN.  Soluble  in  wa- 
xr  I  C12  H5  n  on  ter>  tlie  solution  undergoing 
w  j  H2.H  -v,aeo5  decomposjtjon  when  boiled. 

Entirely  insoluble  in  alcohol, 
or  ether.     (Nicholson.). 

PyroPnospHATE  OF  ANILIN.     Soluble  in  wa- 


cohol  or  ether. 
(Nicholson.) 

PHOSPHATE  OF  ANILIN. 
I.)  di.     Very   soluble   in  water,   and  alcohol. 


9.  155.)     Readily 

soluble  in  water,  and  ether  ;  less  soluble  in  alco- 
hol. Sparingly  soluble  in  cold  alcohol,  but  so 
abundantly  soluble  in  hot  alcohol  that  the  solution 
solidifies  on  cooling.  (Nicholson.) 

II.)  mono.      Readily  soluble,  with  partial  de- 


soluble,     without 

decomposition,  in  alcohol,  and  ether.  (Nicholson.) 
PyroPnospHATE  OF  ANTIMONY.  On  boiling 
oxide  of  antimony  with  an  aqueous  solution  of 
monopyrophosphate  of  soda  a  liquid  is  obtained 
which  contains  in  solution  much  oxide  of  anti- 
mony ;  but  on  evaporating  to  dryness  and  adding 
water,  most  of  the  oxide  of  antimony  remains  un- 
dissolved.  (Schwarzenberg,  Ann.  Ch.  u.  Pharm., 

1848,  65.  160.) 

PHOSPHATE  of  teroxide  OF  ANTIMONY. 
I.)  2  Sb  03,  P05    Insoluble   in  cold,   slowly  de- 
composed   by    boiling    water. 
(Brandes.) 

II.)  2  Sb  03,  3  cP05  +  2  Aq    Decomposed  by  cold 
water.     (Brandes.) 

III.)  4Sb08,P06     Insoluble   in   boiling   water. 

(Brandes.) 

PHOSPHATE  OF  AZONAPHTHYLAMIN.      Spar- 
ingly soluble  in  water,  and  alcohol.     (Zinin.) 

J/etoPHOSPHATE    OF    BARYTA. 

I.)  Monometaphosphate  ?  Insoluble  in  water, 
(Anhydrous.)  and  dilute  acids.  Decomposed  by 
Ba  0,  aPO5  warm  concentrated  sulphuric  acid. 
(Maddrell,  Ann.  Ch.u.  Pharm.,  1847, 
61.  61.)  Insoluble  in  acids.  (Fleitmann  &  Hen- 
neberg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  313.)  Com- 
pletely insoluble  in  water.  Scarcely  at  all  at- 
tacked by  acids.  Not  decomposed  when  digested 
with  carbonate  of  soda.  (Fleitmann,  Pogg.  Ann., 

1849,  78.   255.)     Not  decomposed   by  digestion 
in  solutions  of  the  alkaline  carbonates.     (Fleit- 
mann, Pogg.  Ann.,  1849,  78.  352.) 

II.)  Dimetaphosphate.     Very  difficultly   soluble 

2  Ba  0,  2  a"P05  +  4  Aq      in  water.     Somewhat  less 

soluble  in  water  than  the 

trimetaphosphate.  Scarcely  attacked  by  boiling 
acids,  even  by  concentrated  nitric,  or  chlorhydric 
acid.  Easily  decomposed  by  concentrated  sul- 
phuric acid.  (Fleitmann,  Pogg.  Ann.,  1849,  78. 
254.) 

III.)   Trimetaphosphate.      Somewhat  soluble  in 

3  Ba  0,  3  o'"P05  &  +  2  Aq  &  6  Aq    water.  When  heated 

to  redness,  it  melts, 
and   is  then   insoluble  in  acids.     (Fleitmann  & 
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Henneberg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  pp.  313, 
314.)     See  also  above,  under  No.  II. 

IV.)  Hexametaphoiphate  1  'Insoluble  in  water. 
Soluble  in  an  aqueous  solution  of  metaphosphate 
of  soda.  Like  the  metaphosphates  in  general,  it  is 
precipitated  with  considerable  difficulty  from  very 
dilute  solutions,  although  when  once  precipitated 
it  is  like  them,  highly  insoluble.  It  may  be  boiled 
in  water  for  two  hours  without  sensible  change, 
but  it  then  begins  to  dissolve,  and  the  solution 
proceeds  at  an  accelerated  rate,  till  eventually  the 
whole  disappears,  having  been  changed  to  a  solu- 
ble c  phosphate.  After  having  been  ignited  it  is 
difficultly  soluble  in  nitric  acid.  (Graham,  J'ltil. 
Trans.,  "l833,  123.  pp.  278,  279.)  Completely 
soluble  in  an  aqueous  solution  of  hexametaphos- 
phate  of  soda.  The  salt  obtained  from  the  acid 
prepared  by  burning  phosphorus  in  oxygen  is  ex- 
ceedingly difficultly  soluble  in  an  excess  of  this 
acid.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  3;  com- 
pare also  Ibid.,  pp.  5,  6.)  Insoluble  in  an  aqueous 
solution  of  chloride  of  ammonium.  (Wackenro- 
der,  Ann.  Ch.  u.  Phqrm.,  41.  316.) 

7Jf/roPiiospiiATE  OF  BARYTA.  Ppt.  Some- 
2  Ba  0,  tP05  -f-  Aq  what  soluble  in  water.  Insol- 
uble in  acetic  acid,  or  in  an 
aqueous  solution  of  pyrophosphate  of  soda.  Solu- 
ble in  nitric,  chlorhydric,  and  sulphurous  acids,  and 
sparingly  in  pyrophosphoric  acid.  (Schwarzen- 
berg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  143.)  Insolu- 
ble in  an  aqueous  solution  of  chloride  of  ammo- 
nium. ( Wackenroder,  Ann.  Ch.  u.  Pharm.,  41. 
316.)  Insoluble,  or  as  good  as  insoluble,  in  an 
aqueous  solution  of  pyrophosphate  of  soda.  (H. 
Rose,  Pogg.  Ann.,  1849,  76.  16.)  Insoluble  in  an 
aqueous  solution  of  pyrophosphate  of  soda,  or 
rather,  only  very  slightly  soluble  therein  when 
recently  precipitated.  (Stromeyer,  Golt.  gelehrte 
Am.,  1st  vol.  of  the  year  1830,  p.  Ill  ;  also,  in 
Schweigger's  Journ.fiir  Ch.  u.  Phys.,  58.  130.) 

PHOSPHATE  OP  BARYTA.     . 

I.)  ordinary,  di.  Permanent.  Very  sparingly 
2  Ba  0,  H  0,  cP05  soluble  in  water. 

Soluble  in  20570  pts.  of  water 
at  18.75°  @  22.5°.  (G.  Bischof,  Schweigger's  Journ. 
fur  Ch.  u.  Phys.,  1833,  67.  pp.  44,  40.)  The  sol- 
ubility of  bibasic  phosphate  of  baryta  is  y^ljnr 
(Malagnti,  Ann.  Ch.  et  Phys.,  (3.)  51.  346.)  Sol- 
uble in  a  boiling  aqueous  solution  of  chloride  of 
ammonium,  with  evolution  of  ammonia.  (Fuchs  ; 
Demar^ay,  Ann.  der  Pharm.,  1836,  11.  251.)  Sol- 
uble in  an  aqueous  solution  of  chloride  of  ammo- 
nium. (Wackenroder,  Ann.  Ch.  u.  Pharm.,  41. 
315.)  When  recently  precipitated  it  is  soluble  in 
a  cold  aqueous  solution  of  chloride  of  ammonium, 
and  in  the  solution  thus  obtained  an  excess  of 
ammonia  produces  no  precipitate.  Less  soluble 
in  a  solution  of  nitrate  of  ammonia  than  in  a  solu- 
tion of  chloride  of  ammonium.  (Brett,  Phil. 
May.,  1837,  (3.)  10.  pp.  96,  334  ;  compare  p-  99.) 
Easily  soluble  in  aqueous  solutions  of  chloride  of 
ammonium,  nitrate  of  ammonia,  and  succinate  of 
ammonia.  (H.  Rose,  Wittstein.)  Only  slightly 
soluble  in  pure  water,  but  is  abundantly  soluble 
in  an  aqueous  solution  of  chloride  of  ammonium. 
Also  more  soluble  in  aqueous  solutions  of  the 
chlorides  of  barium  and  sodium  than  in  water, 
1  pt.  of  it  dissolving  in  4362  pts.  of  a  solution 
containing  1.2%  of  Na  Cl,  and  0.8%  of  Ba  Cl. 
(Ludwig.)  Soluble  in  an  aqueous  solution  of 
normal  citrate  of  soda.  (Spiller.)  It  is  partially 


decomposed  when  boiled  with  an  aqueous  solution 
of  carbonate  of  potash  or  of  carbonate  of  >oda. 
(Dulong,  Ann.  dc  Chim.,  82.  279.)  Insoluble  in 
an  aqueous  solution  of  phosphate  of  soda  or  of 
chloride  of  barium.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  23.) 

When  one  equivalent  of  2  Ba  0,  II  0,  P  OB  is 
boiled  with  1  equivalent  of  K  O,  2  C  O2  in  aque- 
ous solution  41°^?j8  of  it  may  be  decomposed  ; 
when  boiled  with  an  equivalent  of  Na  O,  2  C  O, 
2^tA  of  it  may  be  decomposed.  While,  on  the 
other  hand,  when  an  equivalent  of  Ba  O,  2  C  O* 
is  boiled  with  one  of  2  K  O,  II  O,  1'  <).-,  i7;77 
of  it  may  be  decomposed,  and  when  boiled  with 
an  equivalent  of  2  Na  O,  H  O,  P  O6  ^  of  it 
may  be  decomposed.  (Malaguti,  Ann.  Ch.  et 
Phs.,  (3.)  51.348.)  When  an  equivalent  of  2BaO, 


H  O,  P  65  is  boiled  with  an 


uivalent  of  K  O, 
of  it  may  be  de- 
•h.  et  Phys,  (3.) 


S   O3,  in  aqueous   solution, 
composed.      (Malaguti,   Ann. 
51.  335.) 

Soluble  in  367  <®  403  pts.  of  acetic  acid,  of 
1.032  sp.  gr  ,  at  22.5°.  (G.  Bischof,  Schweigger's 
Journ.  fur  Ch.  u.  Phys.,  1833,  67.  40.)  Readily 
soluble  in  dilute  phosphoric,  chlorhydric,  and  nitric 
acids  with  formation  of  the  soluble  mono  (No.  II.) 
salt.  It  should  be  observed,  that,  speaking  in 
general  terms,  up  to  a  certain  limit,  this  solution 
occurs  more  readily  in  proportion  as  the  acids  are 
more  dilute,  for,  as  a  rule,  the  barium  salts  are 
precipitated  from  their  aqueous  solutions  on  the 
addition  of  free  acid. 

Much  more  soluble  in  dilute  than  in  concen- 
trated nitric  acid  at  the  ordinary  temperature.  In 
the  experiments  tabulated  below  an  excess  of  the 
phosphate  was  digested  during  24  hours  with 
nitric  acid  of  the  indicated  strengths. 


1  pt.  of  phosphate 
of   baryta    dis- 
solves   at   18.75° 
@  22.5°  in 

of  a  mixture  of 
1    pt.    of  nitric 
acid  of  1.275  sp. 
gr.      at    21.25° 
and     pts.      of 
water. 

100  pts.  of  nitric 
acid  of  1.275  sp. 
gr.,    mixed    with 
the     amounts    of 
water  given  in  col- 
umn   2,    dissolve 
pts.  of  phosphate 
of  baryta. 

1 563  pts. 
318 
155 
107 

69 

57 

45 

52 

48 

30 

22 

45 

66 

63 


0     .     .  .    0.062 


0.792 

1.584 

2.375 

3.168 

3.960 

4.752 

7. 

8. 

9. 

10. 

11. 

17. 

23. 


0.56 

1.67 

3.16 

6.03 

8.74 

12.88 

1 5.53 

18.68 

33.02 

49.91 

26.78 

27.30 

38.03 


74     ....    29.        ...      39.16 

From  these  figures  it  appears  that  the  solvent 
power  of  the  nitric  acid  increases  with  its  dilution 
up  to  a  certain  point,  and  then  decreases  as  the 
dilution  is  increased,  though  these  changes  are 
not  regular.  The  maximum  solvent  power  of 
the  nitric  acid  of  1.275  sp.  gr.  occurs  when  it 
is  diluted  with  !0  pts.  of  water,  or  that  of  the 
most  concentrated  nitric  acid,  when  it  is  diluted 
with  about  29  pts.  of  water.  In  attempting  to  rec- 
oncile the  irregularity  in  experiments  13  and  14, 
by  repeating  these,  it  was  inexplicably  made 
greater,  as  follows  :  — 
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]  pt.  of  4>li<>-.-j,h;iN« 
of        barvta 

at     18.76° 
24°  in 


28  pts. 
65 


of  a  mixture  of 
1  pt.  of  nitric 
acid  of  1.275 
sp.gr.  atlil.-J.V 
and  pts.  of  water. 


17 
23 


100  pts.  of  nitric 
aci.l  of  1.275  sp. 
j^r.,  mixed  with  i 
the  amounts  of 
water  given  in 
column  2,  dissolve 
pts.  of  phosphate 
of  baryta. 

64.39 
36.85 


In  order  to  ascertain  whether  or  no  these  irreg- 
ularities might  l>e  due  to  dillerences  of  tempera- 
ture the  following  series  of  experiments  was  made 


at 


the  constant  temperature  of  15.63°  :  — 


1  pt.  of  phosphate 

of  barvta  dissolves 

at  "15.03°  in 


of  a  mixture  of 
1  pt.  of  nitric 
acid  of  1275 
sp.gr.  at  21 .25° 
and  pts.of  water. 


392  pts. 
94.5 
43 
27 
34 
26.5 
61 


1 
4 
7 

10 
18 
16 


100  pts.  of  nitric 
acid  of  1.275  sp. 
gr.,  mixed  with 
the  amounts  of 
water  given  in 
col.  2,  dissolve 
pts.  of  phos- 
phate of  baryta. 

.  0.51 
5.29 
18.71 
40.19 
41.49 
64.19 


On  attempting  to  reconcile  the  discrepancies  be- 
twcc-n  Nos.  5  and  6  the  following  discordant  re- 
sults were  obtained.  (At  the  temperature  of 
16.87°.) 

24  13  57.45 

48  16  35.83 

A  series  of  experiments  with  more  dilute  acids 

than    the  foregoing   gave   the   following   results. 

(Temperature  16.25°  ($  17.5°.) 

100  pts.  of  nitric 
acid  of  1.275  sp. 
gr.,  mixed  with 
the  amounts  of 
water  given  in 
col.  2,  dissolve 
pts.  of  phos- 
phate of  baryta. 


of  a  mixture  of 
4  pt.  of  nitric 
"acid  of  1.275 
sp.  gr.  at  21.25° 
and  pts  of  water. 


1  pt.  of  phosphate 
of      baryta      dis- 
solves    at    16.25° 
@17.5°  in 


27  pts.  .     .     . 
30  29  93.49 

45  39  89.76 

48  49  104.70 

68  79  117.37 

72  99  139.73 

and  (temperature  =  11.25°) 

571     ....     500*    ....     87.69 
817  •       1000*  123.00 

8595  .  .  .  10000*  .  .  .  116.41 
The  solvent  power  of  the  acid  is  consequently 
decreased  very  much  by  strong  dilution ;  but  in 
the  last  experiment  the  10000  times  diluted  acid 
still  dissolves  more  than  twice  as  much  of  the 
phosphate  as  pure  water,  and  the  1000  times  di- 
luted acid  almost  twice  as  much  as  the  standard 
acid  of  1.275  sp.  gr. 

liischof  confesses  himself  unable  to  explain  the 
great  discrepancies  which  his  results  exhibit ;  for 
his  discussion  of  this  question,  see  p.  47  of  his 
memoir.  By  direct  experiment  he  found  that, 


1  pt.  of  the  phosphate  dissolved  in  32  pts. 
of  dilute  acid,  with  which  it  had  been  violently 

n,  the  same  quantity  was  dissolved  in  31  pts. 
of  similar  arid,  in  which  it  had  been  allowed  to  lie 
quietly,  and  from  which  it  was  decanted,  without 


•_-  with  the  most  concentrated  nitric  acid.  1  pt. 
of  it  is  ililiite.l  with  L'ioS  pts.  of  water  in  the  first  ex peri- 
with  2704  pts.  in  the  second,  and  with  27U29  pts.  in 
the  third. 


disturbing  the  undissolved  phosphate.  (G.  Bi- 
schof,  Scnweigg&r's  Jour  n.  fur  Ch.  u.  Phifs.,  1833, 
67.  pp.  41  -50.)  In  citing  the  first  table  of  Bi- 
schof,  Gmelin  (Handbook,  3.  144)  remarks:  ^  The 
solution  is  doubtless  effected  by  the  conversion  of 
the  diphosphate  of  baryta  into  nitrate  and  soluble 
monophosphate  of  baryta.  The  more  concen- 
trated the  solution  the  less  easily  is  the  nitrate  of 
baryta  taken  up.  A  certain  degree  of  dilution  is 
therefore  necessary  ;  but  when  it  is  too  great,  the 
decomposing  influence  of  the  nitric  acid  is  prob- 
ably interfered  with."  In  confirmation  of  which 
compare  Bischofs  first  two  experiments,  p.  41  of 
his  memoir. 

II.)  mono.  Permanent.  Decomposed  by  water, 
BaO,2HO,  cP05  especially  on  boiling,  with  de- 
position of  the  disalt  and  solu- 
tion of  free  phosporic  acid  and  a  little  phosphate 
of  baryta.  Soluble  in  phosphoric  acid  and  in 
other  acids.  (Berzelius,  Gilbert's  Ann.  Phys., 
1816,  53.  pp.  398,  399.)  Soluble  in  water. 
(Mitscherlich,  Ann.  Ch.  et  Phys.,  1821,  (2.)  19. 
360.) 

III.)  tri.  Very  slightly  soluble,  or  insoluble, 
3  Ba  0,  cP05  in  water.  Easily  soluble  in  acids. 

IV.)   Compound  of  Nos.  I  and  III.     Ppt,     Pe- 

2  Ba  0,  H  0,  P  O5  ;  3  Ba  0,  P  05     composed  by  water. 

Insoluble  in  alcohol. 

(Berzelius,  Gilbert's-  Ann.  Phys.,  1816,  53.  400; 
also  in  his  Lehrb.,  3.  366.) 

V.)  Salt  of  Fleitmann   $*  Henneberg's   }st  acid. 

"6  BaO,  4  P  05  4-  x  Aq."     Insoluble  precipitate.  On 

heating    the    salt     more 

strongly  than  is  necessary  to  expel  its  water  it 
becomes  insoluble  in  acids.  (F.  &  H.,  Ann.  Ch.  u. 
Pharm.,  1848,  65.  pp.  331,  332,  329.) 

JH3/etaPHOSPHATE  OF  BARYTA  &  OP  SODA. 
2  Ba  0,  Na  0,  3  a'»P05  +  8  Aq  &  3  Aq  Much  more  sol- 

uble   in    water 

than  the  simple  baryta-salt.  When  melted  it  is 
easily  soluble  in  acids,  but  if  only  gently  ignited, 
and  not  melted,  it  is  insoluble  in  acids.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848, 
65.314.) 

PyroPnospHATE  OF  BARYTA  &  OF  SODA. 
6  (2  Ba  0,  &P05)  5  2  Na  0,  6P05  +  6  Aq  Completely  in- 

soluble in  an 

aqueous  solution  of  pyrophosphate  of  soda,  but 
not  insoluble  in  water  or  ammonia-water.  Easily 
soluble  in  nitric  and  chlorhydric  acids.  Insoluble 
in  alcohol.  (Baer,  Pogg.  Ann.,  1848,  75.  pp.  164, 
165.) 

PHOSPHATE  OF  BEBIRIN  ?  Ppt.  Easily  sol- 
uble in  chlorhydric  acid.  (v.  Planta,  Phil.  Mag., 
1851,  (4.)  1.  116.) 

PHOSPHATE  OP  BENZIDIN.  Almost  insoluble 
in  boiling  water,  or  alcohol. 

TVfraA/etaPnospHATE  OF  BISMUTH.  Insolu- 
ble in  water.  Easily  decomposed  by  an  aqueous 
solution  of  sulphide  of  sodium.  (Fleitmann, 
Pogg.  Ann.,  1849,  78.  pp.  358,  363.) 


HOSPHATE  OF  BISMUTH.  Ppt.  In- 
soluble in  water  acidulated  with  nitric  acid.  Sol- 
uble in  an  aqueous  solution  of  hexametaphos- 
phate  of  soda.  (H.  Hose,  Pogg.  Ann  ,  1849, 
76.  5.)  Insoluble  in  ammonia-water.  (Persoz, 
J  f>r.  Cli.,  1843,  3.  215.) 

-P/yroPHOSpiiATE  OF  BISMUTH.  Ppt.  Soluble 
in  an  aqueous  solution  of  pyrophosphate  of  soda, 
with  combination.  (Stromeyer,  Gott.  gelthrte 
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Anz.,  1st  vol.  of  the  year  1830,  p.  Ill ;  also  in 
Schioeigger's  Journ.  fur  Ch.  u.  Phys.,  58.  1 30. )  Ppt. 
Insoluble  in  water  acidulated  with  nitric  acid. 
Soluble  in  an  aqueous  solution  of  pyrophosphate 
of  soda.  (H.  Rose,  Fogy.  Ann.,  1849,  76.  20.) 
A  boiling  aqueous  solution  of  rnonopyrophosphate 
of  soda  dissolves  no  inconsiderable  quantity  of 
oxide  of  bismuth.  (Schwarzenberg,  Ann.  Ch.  u. 
Phys.,  1848,  65.  160.) 

PHOSPHATE  OF  BISMUTH. 

I.)  Bi  08'",  cP05  +  3  Aq  Insoluble  in  water  or 
in  dilute  nitric  acid. 

(Thomson's  System  of  Chem.,  London,  1831,  2. 
684.)  Completely  insoluble  in  water  or  in  hot 
nitric  acid,  unless  this  be  present  in  large  excess. 
Sensibly  soluble  in  aqueous  solutions  of  the  am- 
moniacal  salts.  (Chancel.) 

Phosphate  of  bismuth  is  only  difficultly  precipi- 
tated from  solutions  which  contain  a  salt  of  ses- 
quioxide  of  iron;  but  from  solutions  containing  a 
salt  of  protoxide  of  iron,  it  is  easily  precipitated. 
(Chancel,  C.  R.,  1860,  51.  882.)  When  solutions 
of  phosphate  of  soda  and  nitrate  of  bismuth  (in 
dilute  nitric  acid)  are  mixed  in  presence  of  nitrate 
of  sesquioxide  of  iron,  nitrate  of  alumina,  nitrate 
of  sesquioxide  of  chromium,  or  nitrate  of  sesqui- 
oxide of  uranium,  phosphate  of  bismuth  is  not 
precipitated,  or  is  only  partially  precipitated. 
Precipitated  phosphate  of  bismuth  may  even  be 
redissolved  when  digested  with  a  large  quantity  of 
nitrate  of  uranium,  and  but  little  of  this  is  needed 
to  prevent  the  precipitation  of  the  phosphate.  On 
the  other  hand,  solutions  of  the  nitrates  of  ammo- 
nia, potash,  baryta,  strontia,  lime,  and  magnesia 
do  not  appear  to  exercise  any  solvent  action  upon 
the  phosphate.  (McCurdy, ,  Am.  J.  Sci.,  (2.)  31. 
282.)  More  easily  soluble  in  chlorhydric  than  in 
nitric  acid.  (H.  Rose,  Tr.)  Insoluble  in  solutions 
of  bismuth  salts.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  26.) 

II.)  There  are  two  salts;  one  permanent  and 
soluble,  the  other  insoluble  in  water.  (Wenzel.) 

Phosphate  of  bismuth  is  readily  soluble  in  an 
aqueous  solution  of  chloride  of  ammonium,  but 
insoluble  in  a  solution  of  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  98.) 

PHOSPHATE  OF  BRUCIN. 

I.)  2  (N2  j  C«  H^  08«.  H  0),  H  0,  P  05  +  Aq       EQf [ 

res- 
cent.  Tolerably  soluble  in  cold,  and  soluble  in 
all  proportions  in  hot  water.  (Anderson,  J.  Ch. 
Soc.,  1.  58.) 

II.)  acid.  Efflorescent.  Very  soluble  in  wa- 
ter. 

PHOSPHATE  OF  BRUCIN  &  OF  SODA. 
N2  j  C46  HM  08vi .  H  0,  Na  0,  H  0,  P05  +  Aq 

PHOSPHATE  OF  CACODYL. 

AfeZaPnospHATE  OF  CADMIUM.  Very  solu- 
ble in  ammonia-water.  (Persoz,  J.  pr.  Ch.,  1834, 
2.  215.) 

TefraMrtaPnospHATE  OF  CADMIUM.  Insoluble 
in  water.  Easily  decomposed  by  an  aqueous  solu- 
tion of  sulphide  of  sodium.  (Fleitmann,  Pogg. 
Ann.,  1849,  78.  pp.  358,  363.) 

Pj/roPnospHATE  OF  CADMIUM.         Soluble  in 
2  Cd  0,  &P05  +  2  Aq      ammonia-water,  in  acids,  and 
in    an    aqueous    solution   of 
pyrophosphate   of  soda.     Soluble  in   sulphurous 
acid,  from  which  it  is  precipitated  when  the  solu- 
tion is  boiled.    Insoluble  in  a  solution  of  caustic 
62 


potash.      (Schwarzenberg,  Ann.    Ch.  u.   Pharm., 

1848,  65.  153.)     Soluble  in  an  aqueous  solution 
of  pyrophosphate  of  soda ;  but   on  heating  this 
solution  a   precipitate  forms  and   does   not   dis- 
appear again  on  cooling.     (H.  Rose,  Pogg.  Ann.t 

1849,  76.  19.) 

PHOSPHATE  OF  CADMIUM.  Insoluble  in  wa- 
3  Cd  0,  cP06  ter. 

Soluble  in  a  cold  aqueous  solution 
of  chloride  of  ammonium  ;  less  completely  soluble 
in  a  solution  of  nitrate  of  ammonia.  (Brett,  Phil. 
Mag.,  1837,  (3.)  10.  pp.  99,  334.)  Easily  soluble 
in  aqueous  solutions  of  the  salts  of  cadmium  ;  on 
heating  the  solution  thus  obtained  a  precipitate  is 
formed,  which  disappears  again  on  cooling.  (H. 
Rose,  Pogg.  Ann.,  76.  25.)  Readily  soluble  in 
aqueous  solutions  of  the  sulphate,  nitrate,  and 
succinate  of  ammonia,  and  of  chloride  of  ammo- 
nium. (Wittstein.) 

PHOSPHATE  of  protoxide  OF  CERIUM. 

I.)  di.     Insoluble  in  water,  or  in  a  solution  of 

2  Ce  0,  H  0,  cPOs     phosphoric  acid.      Slightly  solu- 

ble in   chlorhydric    and    nitric 
acids.     (Hisinger  &  Berzelius.) 

II.)  tri.     Occurs  native  as  the  mineral  Crypto- 

3  Ce  0,  P06    lite,  which  is  insoluble  in  dilute  nitric 

acid,  but  dissolves  in  concentrated 
sulphuric  acid.  (Woehler.) 

PHOSPHATE  OF  CHELIDONIN.  Readily  solu- 
ble in  water,  spirit,  and  absolute  alcohol.  Insolu- 
ble in  ether.  (Probst,  Ann. der  Pharm.,  1839,  29. 
127.) 

PHOSPHATE  OF  CHLORANILIN.  Tolerably 
soluble  in  water,  and  alcohol. 

PHOSPHATE  of  protoxide  OF  CHROMIUM.  In- 
soluble in  water.  Readily  soluble  in  acids.  (Mo- 
berg.) 

3/etoPHOSPHATE  of  sesquioxide  OF  CHROMIUM. 

I.)  Insoluble  in  water,  and  concentrated  acids. 
Cr  0'"  3aPOfi  (Maddrell,  Ann.  Ch.  u.  Pharm., 
1847,  61.  60.) 

PyroPHOSPHATE  of  sesquioxide  OF  CHROMIUM. 

2  Cr2  Os'",  3  iP05  +  7  Aq      Soluble    in    the    strong 

mineral  acids,   in  water 

acidulated  with  sulphurous  acid,  from  which  it  is 
reprecipitated  on  boiling,  and  in  aqueous  solutions 
of  pyrophosphate  of  soda,  and  caustic  potash. 
(Sch  war/en  berg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
149.)  Insoluble  in  an  aqueous  solution  of  pyro- 
phosphate of  soda.  (Stromeyer,  Gott.  gelehrte 
Anz.,  1st  vol.  of  the  year  1830,  p.  Ill  ;  also,  in 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  58.  130.) 

PHOSPHATE  of  sesquioxide  OF  CHROMIUM. 

I.)  ordinary  precipitated.     Insoluble  in  water. 

Cr-  Os'",  cP06  + 12  Aq,  &  10  Aq,      Soluble    in    phos- 

&  6  Aq(Rammelsberg).  phoric  acid,  and  is 

not       precipitated 

from  the  acid  solution  on  the  addition  of  carbonate 
of  ammonia.  (T.  Thomson,  Phil.  Trans.,  1827, 
Part  I.,  pp.  210, 203.)  Insoluble  in  wafer.  Easily 
soluble  in  acids.  It  is  not  precipitated  by  ammo- 
nia from  its  acid  solution  when  this  contains  at 
the  same  time  citrate  of  soda.  (Spiller.) 

II.)  "  acid."     Soluble  in  water.     (Vauquelin.) 

PyroPnospHATE  of  sesquioxide  OF  CHROMIUM 
&  OF  POTASH.  Known  only  in  solution.  (Persoz, 
Ann.  Ch.  et  Phys.,  (3.)  2O.  322.) 

cPHOSPHATE      OF     ClNCHONIDIN(of    Pasteur). 

Difficultly  soluble  in  cold  water.  (Winckler, 
from  Buchn.  Rep.,  (2.)  49.  1,  in  Pharm.  Central  B., 
1848,19.311.) 
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PHOSPHATE  OF  CINCHONIN.    Readily  soluble 
in  \vatiT. 


OF  COBALT. 
I.)  Z)t'METAPHOSPiiATE  ?     Insoluble  in  water 
2  Co  0,  2  a"P06     and  dilute  acids.     Soluble  in  con 
centrated  sulphuric  acid.       (Mad- 
drell,  Ann.  Ch.  u.  Pharm.,  1847,  61.  58.)    Scarcely 
at  all  attacked  by  a  boiling  aqueous  solution  o" 
sulphide   of   sodium.      (Fleitmann,    Pogg.  Ann. 
1849,  78.  352.) 

II.)  Ih'METAPHOSPHATE.  Appears  to  be  solu- 
ble in  water.  (Fleitmann,  cited  by  H.  Rose 
Pogg.  Ann.,  1849,  76.  9.) 

III.)  /feraMETAPnospHATE.  Ppt.  Soluble 
in  an  aqueous  solution  of  hexametaphosphate  01 
soda.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  4.) 

Persoz  (J.  pr.  Ch.,  1834,  3.  215)  speaks  of  a 
meta  (hexa?)  phosphate  of  cobalt  soluble  in  am- 
monia-water. 

PyroPnospHATE  or  COBALT.  Soluble  in  am- 
monia-water [at  least  when  in  presence  of  pyro- 
phosphate  of  nickel],  from  which  solution  alcohol 
precipitates  it.  (Schwarzenberg,  Ann.  Ch.  u 
Pharm.,  1848,  65.  158.)  Soluble  in  an  aqueous 
solution  of  pyrophosphate  of  soda,  with  combina- 
tion. (Stromeyer,  Gott.  gdehrte  Am.,  1st  vol.  of 
the  year  1830,  p.  Ill  ;  also  in  Schweigger's  Journ. 
fur  Ch.  M.  Phys.,  58.  130.)  Easily  soluble  in  an 
aqueous  solution  of  pyrophosphate  of  soda  ;  this 
red  solution  becomes  blue  when  heated,  but  re- 
mains clear,  and  regains  its  red  color  on  cooling. 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  19.) 

PHOSPHATE  OF  COBALT. 

I.)  di.    Insoluble  in  water.     Soluble  in  phos- 

2  Co  O,  H  0,  cP06  -f  5  Aq      phoric  acid.     (  Berzelius, 

Lehrb.) 

II.)  tri.    Soluble  in  phosphoric  acid,  and  am- 

3  Co  0,  cP05    monia-water. 

Soluble  in  aqueous  solutions  of  the 
salts  of  cobalt  ;  on  boiling  the  solution  thus  ob- 
tained, a  precipitate  is  formed,  which  redissolves 
completely  on  cooling.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  25.)  "imperfectly  soluble  in  aqueous  solutions 
of  chloride  of  ammonium  and  nitrate  of  ammonia. 
(  Brett,  Phil.  Mag.,  1837,  (3.)  10.  98.)  Decomposed 
by  an  aqueous  solution  of  any  salt  of  a  sesquioxide, 
with  formation  of  an  insoluble  phosphate  of  the 
sesquioxide  employed  ;  when  boiled  with  a  solu- 
tion of  potash-alum  it  is  completely  decomposed 
in  less  than  an  hour;  with  chrome  alum  the  decom- 
position is  more  rapid,  and  with  iron  alum  the 
decomposition  is  complete  after  a  few  minutes, 
even  in  the  cold.  Instead  of  the  alums,  any  other 
salt  of  a  sesquioxide  may  be  employed,  for  ex- 
ample, nitrate  of  iron,  tartrate  of  iron  and  of  pot- 
ash, &c.  (Gnignet,  C.  R.,  49.  454.) 
PHOSPHATE  of  sesquioxide  OF  COBALT.  Ppt. 

J/etaPiiosriiATE  OF  COBALT  &  OF  SODA. 

I.)  Dimefaphosphate  ?     Insoluble  in  water,  and 

6  (Co  0,  aP06);  Na  0,  oPOs    dilute  acids.     Soluble  in 

concentrated    sulphuric 

acid.  (Maddrell,  Ann.  Ch.  u.  Pharm.,  1847,  61 
pp.  57,  56.) 

II.)  Trimtfaphosphate.  Soluble  in  water.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
pp.  315,  309.) 


or  COBALT  &  OF  SODA.  Sol- 
uble in  water.  (Stromeyer,  Gott.  gdehrte  Anz., 
1st  vol.  of  the  year  1830,  p.  Ill  ;  also  in  Schweig- 
ger's  Journ.  fur  Ch.  u.  Phys.,  58.  130.) 


PHOSPHATE  OF  COBALT  &  OF  ZINC. 
I.)  Co  Q,  2  Zn  0,  cPOg  -f  6  Aq     Insoluble  in  water. 
(Domente.) 

II.)   4  Co  0,  5  Zn  0,  9  H  0,  6  cP05  +  9  Aq     Ppt. 
PHOSPHATE    OF    CODEIN.      Very  soluble  in 


it  is  precipi- 
tated on  the  addition  of  strong  alcohol.          , 

PHOSPHATE  OF  CONIIN.     Soluble  in  water. 


OF  COPPER. 
I.)  Dimetaphosphate. 

a  =  anhydrous.  Insoluble  in  water,  and  dilute 
2  Cu  0,  2  o"PO6  acids.  Soluble  in  concentrated 
sulphuric  acid.  (Maddrell,  Ann. 
Ch.  u.  Pharm.,  1847,  61.  60.)  Completely  insol- 
uble in  water,  and  almost  as  insoluble  in  most 
acids,  even  when  these  are  concentrated,  and  al- 
kalies, being  tolerably  easily  soluble  only  in  am- 
monia-water, and  hot  concentrated  sulphuric  acid. 
It  is  not  in  the  least  decomposed  by  sulphuretted 
hydrogen  water,  but  is  decomposed  by  solutions 
of  the  alkaline  sulphides;  best  by  sulphide  of  am- 
monium, less  easily  by  the  sulphides  of  sodium 
and  potassium.  (Fleitmann,  Pogg.  Ann.,  1849, 
78.  pp.  246,  241.) 

b  =  hydrated.  A  concentrated  aqueous  solution 
2  Cu  0,2a"P05+  8  Aq  of  dimetaphosphate  of  soda  be- 
ing mixed  with  a  solution  of  sul- 
phate of  copper  occasions  no  precipitate,  even  after 
the  mixture  has  stood  for  days.  But  on  the  addi- 
tion of  spirit,  or  on  evaporating  the  solution,  the 
precipitate  separates  out,  and  when  once  sepa- 
rated is  completely  insoluble  in  water.  If  a  solu- 
tion of  chloride  of  copper  be  taken,  instead  of  the 
sulphate,  the  metaphosphate  of  copper  is  much 
more  readily  formed,  separating  as  hydrated  crys- 
tals. Like  the  anhydrous  salt,  this  is  completely 
insoluble  in  water.  (Fleitmann,  Pogg.  Ann.,  1849, 
78.  256.) 

II.)  Hexametaphosphate.  Ppt.  Soluble  in  an 
excess  of  hexametaphosphate  of  soda,  or  of  chlo- 
ride of  copper.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  4.) 

PyroPnospHATE  OF  COPPER.  Soluble  in 
2  Cu  0,  6P06  +  2  Aq  mineral  acids,  ammonia-wa- 
ter, and  an  aqueous  solution 
of  pyrophosphate  of  soda.  Soluble,  without  de- 
composition, in  an  aqueous  solution  of  sulphurous 
acid,  from  which  it  crystallizes  out  unaltered  on 
boiling.  Decomposed  by  a  boiling  aqueous  solu- 
tion of  caustic  potash.  (Schwarzenberg,  Ann. 
Ch.  u.  Pharm.,  1848,  65.  156.)  Soluble,  with 
combination,  in  an  aqueous  solution  of  pyrophos- 
phate of  soda.  It  is  not  decomposed  in  the  least 
by  a  boiling  solution  of  pyrophosphate  of  soda, 
but  boiling  ordinary  (c)  phosphate  of  soda  decom- 
poses it  at  once,  c  phosphate  of  copper  being  pre- 
cipitated. (Stromeyer,  Gott.  gelehrte  Anz.,  1st  vol. 
of  the  year  1830,  pp.  110,  111  ;  also,  in  Schweig- 
gcr's  Journ.  fur  Ch.  u.  Phys.,  58.  pp.  129,  130.) 
Easily  soluble  in  an  aqueous  solution  of  pyrophos- 
phate of  soda.  Also  soluble  in  a  very  large  ex- 
cess of  a  solution  of  sulphate  of  copper;  on  heat- 
ng  this  solution  a  precipitate  is  produced  which 
does  not  disappear  on  cooling.  (H.  Rose,  Pogg. 
Ann.,  1849,  76.  18.) 

The  anhydrous  salt,  obtained  by  gently  igniting 
a  mixture  of  oxide  of  copper  and  an  excess  of 
phosphoric  acid,  is  completely  insoluble  in  water, 
and  very  difficultly  soluble  in  acids,  even  when 
these  are  concentrated.  (Fleitmann,  Pogg.  Ann., 
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1849,  78.  244.)  Equally  insoluble  with  the  in- 
soluble metaphosphate  of  copper  of  Maddrell,  but 
is  easily  decomposed  by  sulphuretted  hydrogen- 
water.  (H.  Rose,  Poy<}.  Ann.,  76.  14  ;  for  Hose's 
remarks  upon  the  probability  of  the  aeid  of  this 
salt  being  different  from  common  pyrophosphoric 
acid,  see  Ibid.,  p.  13.)  Rather  easily  decomposed 
by  sulphuretted  hydrogen-water.  (Fleitmann,  loc. 
cit.,  p.  241.) 

PHOSPHATE  OF  COPPER. 

I.)  mono  or  "  acid.1' 

II.)  dL     Insoluble  in  water.     Soluble  in  phos- 

2  Cu  0,  H  0,  cP05  +  3  Aq    phoric  acid. 

Insoluble    in    aqueous 

solutions  of  chloride  of  ammonium  or  nitrate  of 
ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.)  10.  98.) 

III.)  tri.     Insoluble  in  water.      Easily  soluble 

3  Cu  0,  cP05  -f-  3  Aq .    in  acids,  even  in  phosphoric, 

acetic,  and  sulphurous  acids. 
Slightly  soluble  in  aqueous  solutions  of  the  am- 
moniacal  salts. 

Sparingly  soluble  in  solutions  of  the  salts  of 
protoxide  of  copper  ;  on  heating  the  solution  thus 
obtained,  a  precipitate  falls,  but  disappears  again 
as  the  solution  cools.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  25.)  Soluble  in  ammonia-water.  (H.  Rose, 
TV.)  Decomposed  by  an  aqueous  solution  of  any 
salt  of  a  sesquioxide,  with  formation  of  an  insolu- 
ble phosphate  of  the  sesquioxide  ;  these  decom- 
positions occur,  however,  less  readily  with  phos- 
phate of  copper  than  with  the  phosphates  of 
cobalt,  nickel,  and  silver.  (Guignet,  C.  R.,  49. 
455.) 

IV.)  basic. 

4  Cu  O,  P  05  +  2  Aq. 

V.)  basic. 
3  (Cu'O,  cP05) ;  2  Cu  0,  H  0 

VI.)  5  Cu  0,  P05  +  3  Aq     Easily  soluble  in  am- 
monia-water,   and   in 
nitric  acid. 

VII.)   6  CuO,  P05  +  3Aq 

Pt/roPHOSPHATE   OF    COPPER    &    OF   POTASH. 

2  Cu  0,  ftP05 ;  2  K  0,  6P05  +  x  Aq     Extremely  solu- 
ble    in    water. 
(Persoz,  Ann.  Ch.  et  Phys.,  (3.)  20.  324.) 

7'e/rail/etaPHOSPHATE  OF  COPPER  &  OF  SODA. 

2  Cu  0,  2  Na  0.  4  aIVP05        As   completely  insoluble 

in  water  as  dimetaphos- 

phate  of  copper,  and  cannot  be  separated  from 
its  mixture  with  the  latter.  Completely,  though 
difficultly,  decomposed  by  digestion  in  an  aque- 
ous solution  of  sulphide  of  sodium.  (Fleitmann, 
Pogg.  Ann.,  1849,  78.  356.) 

PyroPHOSPHATE    OF    COPPER   &  OF  SODA. 
I.)   2  Cu  0,  bP05  ;  2  Na  0,  6POS  +  12  Aq  ^  Soluble  in 
II.)   2  Cu  0,  ftP05 ;  3  (2  Na  0,  6P05)  +    V  w  a  t  e  r  . 
4Aq&24Aq  )(Persoz, 

Ann.     Ch. 

et  Phys.,  (3.)  20.  pp.  323,  325;  compare  Stro- 
/neyer,  Gott.  gelehrte  Anz.,  1st  vol.  of  the  year 
J83*0,  p.  Ill  ;  or  Schweigger's  Journ.  fur  Ch.  u. 
Phys.,  58.  ISO.)  Very  efflorescent.  No.  I.  is  less 
soluble  than  No.  II.,  which  is  more  soluble  in 
water  than  pyrophosphate  of  soda.  Insoluble  in 
alcohol.  (Fleitmann  &  Hennebcrg,  Ann.  Ch.  u. 
Pharm,  1848,  65.  387.) 

III. )   3  (2  Cu  0,  6P05)  ;  2  Na  0, 6POS  +  7.Aq    Com- 
pletely 

insoluble  in  water,  or  alcohol.  Soluble  in  chlor- 
hydric  acid.  (Fleitmann  &  Henneberg,  Ann.  Ch.u. 
Pharm.,  1848,65.  387.) 


PHOSPHATE  OF  COPPER   &  of  sesquioxide  OF 
Cu  0,  2  Ur2  03,  P05  +  8  Aq        URANIUM.          Easily 

soluble  in  acids. 
PHOSPHATE  OF  CRESYL. 
,  PHOSPHATE  OF  CUMIDIN. 
PHOSPHATE  OF  CYSTIN. 

PHOSPHATE  OF  DIDYMIUM.     Insoluble  in  wa- 

3  Di  0,  cP03  -f  2  Aq     ter.    Very  sparingly  soluble  in 

weak  .acids.     Easily  soluble  in 

strong  acids.     (Marignac,  Ann.  Ch.  et  Phys.,  (3.) 

38.  163.) 

P^roPnospHATE  OF  ETHYL.     Soluble  in    wa- 
2  C4  H60,  bPQ.    ter,  alcohol,  and  ether.     (De  Cler- 
mont,  Ann.  Ch.  et  Phys.,  (3.)  44. 
332.) 

PHOSPHATE  OF  ETHYL. 
I.)  mono.      Vid.  EthylPhosphoric  Acid. 
C4  IL,  0,  2  H  0,  cPOB 

II.)  di.     Vid.  c/t  Ethyl  Phosphoric  Acid. 
2  C4  H5  0,  H  0,  cP05 

III.  )  tri.     Miscible  with  water,  by  which  it  is 

(EthylPhosphate  of  Ethyl.)     soon    decomposed     how- 

3C4H50,  cP05  ever.       (De    Clermont.) 

Soon     decomposed      by 

cold,  and  at  once  by  hot  water.  (Schiff.)  Mis- 
cible with  alcohol,  ether,  and  even  with  water. 
(Vcegeli.) 

PHOSPHATE    OF  ETHYLAMIN   &  OF   MAGNE- 


ble  in   wa- 

ter than  the  corresponding  ammonia-salt.      (E. 
Meyer.) 
PHOSPHATE  OF  fefrETHYLAMMONiUM. 

P_yroPHOSPHATE    OF    FURFURIN. 

I.)   =  anhydrous. 
2(Nf  J(CMH4(V'),.HO)W>0B 

II.)  =  hydrated.     Readily  soluble  in  water,  and 
2  (N2  j  (C10  H4  02")8  -HO)  fcP06  +  2  Aq       alcohol. 

PHOSPHATE  OF  FURFURIN. 

I.)  mono  or  "  acid."     Sparingly  soluble  in  cold,' 

N,{(C10H.<VVHO,2HO,,POS      rtrttr6 

Readily  soluble 

in  hot  alcohol.     Apparently  insoluble    in  ether. 
(Svanberg  &  Bergstrand.) 
II.)  di  or  "normal."     Readily  soluble  in  boiling 


insoluble    in 
ether.     (Svanberg  &  Bergstrand.) 

III.)  tri.    Readily  soluble  in  water,  and  alcohol. 


verg  &  Berg- 
strand.) 

PHOSPHATE  OF  GLAUCIN. 

PHOSPHATE  OF  GLAUCOPICRIN. 

Pz/roPHOSPHATE  OF  GLUCINA.  Soluble  in  an 
aqueous  solution  of  pyrophosphate  of  soda,  with 
combination.  (Stromeyer,  Golt.  gelehrte  Anz.,  1st 
vol.  of  the  year  1830,  p.  Ill ;  also  in  Schweigger's 
Journ.  fur  Ch.  u.  Phys.,  58.  130.) 

PHOSPHATE  OF  GLUCINA.  Permanent.  In- 
2  G12  03,  3  P05  soluble  in  water.  Soluble  in  di- 
lute acids,  including  phosphoric 
acid.  (Berzelius's  Lehrb.) 

PyroPnospHATE  OF  GLUCINA  &  OF  SODA. 
Soluble  in  water.  (Stromeyer,  Gott. gelehrte  Anz., 
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1  st  vol.  of  the  year  1 830,  p.  1 1 1  ;  in  Schweigger's 
Jonm.ftir  Ch.  u.  Phys.,  58.  130.) 

/'///•oPuosriiATE  OF  GOLD  &  OF  SODA.  Sola- 
hie  in  water.  (Persoz,  Ann.  Ch.  et  Phys.,  (3.) 
20.  326.) 

PHOSPHATE  OF  GUANIN. 

PHOSPHATE  OF  HARMALIN. 

PHOSPHATE  OF  HYDRARGETHYL.  Vid.  Phos- 
phate of  MercurEthyl. 

M(  ^PHOSPHATE  of  protoxide  on  IRON. 

I. )  Triiiu'tdjihoaphate.  Appears  to  be  soluble  in 
water.  (Fleitmann,  cited  by  H.  Rose,  Pogg.  Ann., 
1849,  76.  9.) 

II.)  Hexamctuphosphate.  Appears  to  be  soluble 
in  water.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  4.) 

/'//roPnospHATE  of  protoxide  OF  IRON.  Ppt. 
Soluble  in  aqueous  solutions  of  pyrophosphate  of 
coda,  and  sulphate  of  protoxide  of  iron.  (H. 
Kose,  Pogg.  Ann.,  1849,  76.  18.) 

PHOSPHATE  of  protoxide  OF  IRON. 

I.)  mono  or  "  acid."  Soluble  in  ammonia-water. 
Fe  0,  2  H  0,  cP06 

II.)  di.     Insoluble  in  water,  or  in  aqueous  so- 

2  Fe  0,  II  0,  cP05     lutions  of  the  ammoniacal  salts. 

Does  not  appear  to  be  soluble 
in  aqueous  solutions  of  chloride  of  ammonium  or 
nitrate  of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.) 
10.  97.)  Soluble  in  ammonia-water  and  in  dilute 
acids,  including  phosphoric  and  acetic  acids. 
When  no  more  than  1000  pts.  of  water  are  pres- 
ent diphosphate  of  soda  precipitates  it  from  solu- 
tions containing  protoxide  of  iron.  (Pfaff.)  It  is 
not  precipitated  from  solutions  which  contain 
citrate  of  soda.  (Spiller.) 

Soluble  in  about  1000  pts.  of  a  saturated  aque- 
ous solution  of  carbonic  acid.  This  solubility  is 
increased  by  adding  dilute  acetic  acid  to  the  car- 
bonic-acid-water, so  that  1  pt.  of  the  phosphate 
dissolves  in  about  560  pts.  of  carbonic-acid-water 
containing  less  than  -g-^-  pt.  of  commercial  acetic 
acid.  1  pt.  of  it  dissolves  in  1666  pts.  of  carbonic- 
acid-water,  which  contains  ^  of  its  weight  of  ace- 
tate of  ammonia.  (Pierre,  Ann.  Ch.  et  Phys.,  (3.) 
36.  78.) 

Soluble  in  a  boiling  aqueous  solution  of  sul- 
phate of  protoxide  of  iron.  (Berzelius,  Lehrb.) 
Easily  soluble  in  aqueous  solutions  of  the  salts  of 
protoxide  of  iron.  On  heating  the  solution  thus 
obtained  it  deposits  a  voluminous  precipitate 
which  does  not  dissolve  completely  on  cooling. 
(H.  Kose,  Pogg.  Ann.,*]Q.  25.) 

III.)  tri.  Insoluble  in  water.  (Rammelsberg.) 
(ITrfantte.)  Easily  soluble  in  chlorhydric 

3  Fe  0,  cPOB  +  8  Aq      and   nitric  acids.       Decom- 

posed  by  a   hot  solution  of 
caustic  potash. 

IV.)  Compound  of  Nos.  II.  and  HI  Ppt.  (Ber- 
2  Fe  0,  H  0,  P0r, ;  2  (3  Fe  0,  P05)  zelius. ) 

•fafaPHOSFHATO  of  sesquioxide  OF  IRON.     In- 

Fe,  08'",  3aP05    soluble  in  water,  or  in  dilute  acids. 

Soluble  in   concentrated  sulphuric 

acid.      (Maddrell,    Ann.    Ch.   u.   Pharm.,    1847 

61.  59.) 

/'///•^PHOSPHATE  of  sesquioxide  OF  IRON.  Ea- 
2  Fea  Os'",  3  6POC  -f  9  Aq  sily  soluble  in  an  aque- 
ous solution  of  pyro- 
phosphate of  soda,  the  solution  being  partially 
d.-niinpo-.cd  on  boiling.  16  pts.  of  the  gelati- 
nous precipitate  (=  3  pts.  of  the  salt  dried  at 
ino  )  an:  dissolved  by  3  pts.  of  pyrophosphate  of 
soda.  Also  soluble  in  a  solution  of  citrate  of  ammo- 


nia. (Parrish's  Pharm.,  p.  490.)  Soluble  in  acids, 
in  an  aqueous  solution  of  pyrophosphate  of  soda, 
in  ammonia-water,  and  an  aqueous  solution  of  car- 
bonate of  ammonia.  Insoluble  in  acetic  acid,  sul- 
phurous acid,  or  a  solution  of  chloride  of  ammo- 
nium ;  but  when  precipitated  by  ammonia  from  its 
chlorhvdric-acid  solution  it  may  be  redissolved  by 
adding  an  excess  of  ammonia-water.  (Schwarzen- 
berg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  154.)  Easily 
soluble  in  an  aqueous  solution  of  pyrophosphate 
of  soda.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  18.) 

PHOSPHATE  of  sesquioxide  OP  IRON. 

I.)  acid.  Insoluble  in  water.  Soluble  in  am- 
Fe2  Os",  3  H  0, 2  cPOs  +  5  Aq  monia- water,  and  very 
easily  in  chlorhydric 
acid.  (Winckler,) 

II.)  di.    Insoluble  in  water.     Soluble  in  acids. 

(Ordinary  precipitated.     Sesqui.)  Soluble    in    1500 

2  Fe2  0,"',  3  H  0, 3  cP06  pts.  of  boiling  wa- 

ter ;  easily  soluble 

in  dilute  acids.  (Bergmann.)  Soluble  in  about 
12500  pts.  of  carbonic-acid-water.  (Pierre,  Ann. 
Ch.  et  Phys.  (3.)  36.  78.)  Easily  soluble  in  aque- 
ous solutions  of  the  salts  of  sesquioxide  of  iron. 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  25.)  Soluble  in 
phosphoric,  and  citric  acids. 

Easily  soluble  in  chlorhydric  acid,  in  which 
solution  a  precipitate  is  produced  on  the  addition 
of  phosphoric  acid,  but  not  by  sesquichloride  of 
iron.  (Gladstone.) ,  When  moist  it  dissolves  in 
warm  sulphurous  acid,  and  in  a  solution  of  sul- 
phite of  ammonia,  though  slowly  and  difficultly. 
(Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  79.)  Insol- 
uble in  acetic  acid.  (Gay-Lussac,  Ann.  Ch.  et 
Phys.,  (2.)  49.  324;  Otto,  J.  pr.  Ch.,  2.  410, 
note.)  Insoluble  in  acetic  acid,  or  in  aqueous 
solutions  of  ammoniacal  salts.  (Wittstein.)  Does 
not  appear  to  be  soluble  in  aqueous  solutions  of 
chloride  of  ammonium  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  97.)  Partially 
soluble  in  a  large  excess  of  a  solution  of  carbonate 
of  soda.  (H.  Rose,  Jr.)  Soluble  in  ammonia- 
water,  when  in  presence  of  diphosphate  of  soda ; 
also  soluble  in  a  solution  of  carbonate  of  ammo- 
nia. 

It  is  not  precipitated  by  ammonia  when  in  pres- 
ence of  citrate  of  soda.  (Spiller.)  Decomposed 
by  potash-lye,  which  abstracts  a  great  part,  but 
not  the  whole  of  its  phosphoric  acid.  (H.Rose, 
Jr.)  Diphosphate  of  soda  precipitates  sesqui- 
oxide of  iron  from  solutions  of  its  salts,  even 
when  these  are  diluted  with  1500  pts.  of  water. 
(Pfaff.) 

III.)  tri.  Insoluble  in  water.  Easily  soluble 
Fea03"',  cP05+4  Aq  in  the  stronger  acids.  (Ram- 
melsberg.) Soluble  in  an 
aqueous  solution  of  carbonate  of  ammonia,  and  in 
a  mixture  of  caustic  ammonia  and  phosphate  of 
ammonia.  Partially  dissolved,  with  decompo- 
sition, in  aqueous  solutions  of  the  caustic  alkalies. 
(Berzelius's  Lehrb.)  Decomposed,  with  formation 
of  No.  IV.,  by  a  boiling  dilute  aqueous  solution  of 
caustic  potash.  (Rammelsberg,  Pogg.  Ann.,  1845, 
64.  419.) 

Insoluble  in  water.  Readily  soluble  in  chlor- 
hydric, and  nitric  acids.  Slightly  soluble  in  citric 
and  tartaric  acids.  Insoluble  in  phosphoric  acid  or 
a  hot  aqueous  solution  of  diphosphate  of  soda. 
Slightly  soluble  in  a  solution  of  tartrate  of  ammo- 
nia, but  the  solution  is  decomposed  when  heated. 
Soluble,  in  considerable  quantity,  with  combina- 
tion,  in  a  solution  of  citrate  of  soda.  (Heyden- 
1  reich,  Amer.  J.  Pharm.,  (3.)  33.  295  ) 
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IV.)  basic.     Insoluble  in  acetic  acid.     Soluble 


2  (Fe2  03"',  cP00)  ;  Fe,  03  -f-  16  Aq 


in    an   aqueous 
solution  of  ace- 


tate of  iron. 

Decomposed,  with  formation  of  No.  IV.,  by  a 
boiling  dilute  aqueous  solution  of  caustic  potash. 
(Rummelsberg,  Pogg.  Ann.,  1845,  64.  419.) 

V.)  basic.  Easily  soluble  in  dilute  chlorhydric 
Fe2  0,'",  cP05  ;  Fe2  03  +  3  Aq  &  20  Aq  acid. 

VI.)  basic.  Unacted  upon  by  a  boiling  dilute 
Fe2  03,  cP05 ;  14  Fe2  03  aqueous  solution  of  caustic 
potash.  (Rammelsberg,Po<7<7. 
Ann.,  1845,  64.  419.)  Insoluble,  or  rather  very 
difficultly  soluble  in  water,  or  in  caustic  ammonia. 
(H.  Rose.) 

PHOSPHATE    of  protoxide   &   of  sesquioxide   OF 

2  (3  Fe  0,  cP05)  ;  3  Fes  03,  2  cP05  +  24  Aq      IRON.    Ppt. 

Soluble  in 

chlorhydric   acid.      (Rammelsberg,   Pogg.   Ann., 
64.  415.) 

PHOSPHATE  of  protoxide  OF  IRON  &  OF  MAN- 
(Triplite.')  GANESE.  Easily  solu- 

3  Fe  0,  cP05  j  3  Ma  0,  cP05       ble  in  chlorhydric  acid. 

(Berzelius.) 

PHOSPHATE  OF  IRON,  OF  MANGANESE,  &  OF 
Fe2  Oa"',  cP05  ;  3  (Na  0,  Mn  0),  cP05  +  Aq  SODA. 

PyroPnosPHATE  of  protoxide  OF  IRON  &  OF 
SODA.  Known  only  in  solution.  (Persoz,  Ann. 
Ch.  et  Pkys.,  (3.)  20.  323.) 

PyroPnospHATE  of  sesquioxide  OF  IRON  &  OF 
2  Fe2  03'",  3  6P05  ;  2  (2  Na  0,  6P05)  +  7  Aq  S  O  D  A  . 

Very  sol- 
uble in  water.  (Persoz,  Ann.  Ch.  et  Phys.,  (3.) 
20.  322.)  On  the  addition  of  spirit  it  is  precipi- 
tated from  the  aqueous  solution.  (Fleitmann  & 
Heuneberg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  390.) 

PHOSPHATE    OF    LANTHANUM.     Insoluble  in 

water.     Soluble  in  acids. 

A/etaPnospHATE  OF  LEAD. 

I.)  Dtrnetaphosphate.    Almost  insoluble  in  wa- 

2  Pb  0,  2  a"P05       ter.       Soluble     in    nitric    acid. 

(Fleitmann,  Pogg.  Ann.,  1849, 
78.  253.) 

II.)   Trimetaphosphate.     Somewhat  less   soluble 

3  PbO,  3  a"'P05  +  3  Aq      in    water   than    the   corre- 

sponding silver  salt.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848 
65.  312.) 

III.)   Tetrametaphosphate.   Completely  insoluble 

4  Pb  0,  4  aITP05     in  water.     Much  more  easily  de- 

composed and  dissolved  by  acids 
than  the  metallic  salts  of  dimetaphosphoric  acid 
Decomposed  with  the  greatest  facility  by  solutions 
of  the  alkaline  sulphides,  even  in  the  cold.  (Fleit- 
mann, Pogg.  Ann.,  1849,  78.  353.) 

IV.)  Hexametaphosphate.  Ppt.  Decomposed 
by  sulphuretted-hydrogen-water.  (Graham,  Ele- 
ments.) Insoluble  in  ammonia- water.  (Persoz 
J.  pr.  Ch.,  1834,  3.  216.)  Ppt.  Soluble  in  an 
aqueous  solution  of  hexametaphosphate  of  soda 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  4.) 

Pyj-oPnospHATE  OF  LEAD.  Ppt.  Easily  sola 
2  PbO,  &P05  +  Aq  ble,  with  combination,  in  an 
aqueous  solution  of  pyrophos 
phate  of  soda.  It  is  not  decomposed  in  the  leasi 
by  a  boiling  solution  of  pyrophosphate  of  soda 
but  is  decomposed  at  once  by  boiling  with  ordi 
nary  (c)  phosphate  of  soda,  c  phosphate  of  leac 
being  precipitated.  (Stromeyer,  Gott.  gelehrte 
Anz.,  1st  vol.  of  the  year  1830,  pp.  110,  111  ;  also 
in  Schweigger's  Journ.  fur  Ch.  u.  Phys.,  58 


p.  129,  130.)    Soluble  in  nitric  acid,  and  in  aque- 
us  solutions  of  caustic  potash  and  of  pyrophos- 
hate  of  soda.     Insoluble  in  ammonia-water,  or  in 
acetic  or  sulphurous  acids.    (Schwarzenberg,  Ann. 
Ch.  u.  Pharm.,  1848,  65.  155.)     Soluble,  at  first, 
n  warm   aqueous  solutions  of  the  alkaline  pyro- 
hosphates.     On  boiling  the  solution  in  pyrophos- 
hate  of  soda,  an  insoluble  precipitate  is  obtained. 
Gerhardt,  Ann.  Ch.  et  Phys.,  1848,  (3.)  22.  506.) 
Easily  soluble  in  an  aqueous  solution  of  pyrophos- 
phate of  soda.      (H.    Rose,   Pogg.  Ann.,    1849, 
76.  18.) 

PHOSPHATE  OF  LEAD. 

I.)  di.  Insoluble  in  water  or  acetic  acid.  (Mit- 
2  Pb  0,  H  Q,  cP06  scherlich,  A  nn.  Ch.  et  Phys.,  1 82 1 , 
(2.)  19.  368.)  Soluble  in  nitric 
acid,  and  in  aqueous  solutions  of  caustic  potash 
and  soda.  [Gm.] 

When  recently  precipitated,  it  is  soluble  in  a 
cold  aqueous  solution  of  chloride  of  ammonium, 
but  the  lead  may  be  precipitated  from  this  solu- 
tion by  adding  an  excess  of  caustic  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  pp.  96,  99.) 
More  soluble^in  an  aqueous  solution  of  acetate  of 
ammonia  at  18.8°  (3)  25°  than  in  pure  water. 
(Weppen,  from  Arch.  d.  Pharm.,  (2.)  9.  236  ;  in 
J.  pr.  Ch.,  1837,  11.  182.)  Phosphate  of  lead  is 
soluble  in  a  saturated  aqueous  solution  of  chloride 
of  sodium,  though  to  a  smaller  extent  than  sul- 
phate of  lead  ;  from  the  solution  thus  obtained  a 
double  salt  of  chloride  of  lead  and  phosphate  of 
lead  crystallizes  out.  (Becquerel,  C.  R.,  1845,  20. 
pp.  1524,  1523.)  Insoluble  in  aqueous  solutions 
of  the  salts  of  lead.  (H.  Rose,  2V.)  Soluble  in 
dilute  nitric  acid.  Insoluble  in  acetic  acid.  (Per- 
soz, Chim.  Mole'c.,  p.  353.)  Decomposed  by  chlor- 
hydric and  sulphuric  acids.  Not  precipitated 
when  in  presence  of  citrate  of  soda.  (Spiller.) 
Decomposed  by  sulphuretted-hydrogen-water. 
(Graham,  Elements.) 

When  an  equivalent  of  2  Pb  O,  H  O,  P  05  is 
boiled  with  an  equivalent  of  K  O,  S  03,  in  aque- 
ous solution,  "Y^y3  of  it  may  be  decomposed. 
(Malaguti,  Ann.  Ch.  et  Phys.,  (3.)  51.  335.) 

II.)  tri.  Insoluble  in  water,  acetic  acid,  or 
3  Pb  0,  cP05  ammonia-water.  Soluble  in  nitric 
acid.  (Fresenius,  Quant.,  p.  159.) 
Easily  decomposed  by  sulphuretted-hydrogen-wa- 
ter. ( Graham,  Elements. ) 

When  an  equivalent  of  3  Pb  0,  P05  is  boiled 
with  an  equivalent  of  Na  0,  3  C  O2,  in  aqueous 
solution,  1--33  of  it  may  be  decomposed.  While, 
on  the  other  hand,  Pb  O,  3  C  02  boiled  with 
3  Na  O,  P  O5  may  be  decomposed  to  the  extent 
of  61^.  An  equivalent  of  3  Pb  O,  P  O5  boiled 
with  an  equivalent  of  teroxalate  of  potash  may  be 
decomposed  to  the  extent  of  ^'f-7  ',  while,  on  the 
other  hand,  an  equivalent  of  Pb  0,  3  Ox  when 
boiled  with  3  K  0,  P  Os  may  be  decomposed  to 
the  extent  of  T^-.  (Malaguti,  Ann.  Ch.  et  Phys., 
(3.)  51.  pp.  351,  354.) 

DiMetaPnospiiXTE  OF  LEAD  &  OF  SODA. 
Easily  decomposed. 

P?/?-oPHOSPHATE    OF   LEAD  &  OF    SODA. 

a.)  Soluble  in  water.     (Stromeyer,  loc.  inf.  cit.) 

b  =  pi,  o,  Na  0,  ftPOg     Obtained  by  boiling  cr,  i.  e. 
the  solution  of  pyrophos- 
phate of  lead  in  pyrophosphate  of  soda.     It  is  in- 
soluble in  boiling  water.     (Gerhardt,  Ann.  Ch.u. 
Phys.,  1848,  (3.)  22.  506.) 

3/efaPHOSPHATE  OF  LlME. 

I.)  anhydrous.     Dimttaphosphate  ?    Insoluble  in 
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CaO,aP06     water,  and  dilate  acids.     Decomposed 

b\  warm  concentrated  sulphuric  acid. 

(M-.iddrell,   An,,.    Ch.  K.    /'harm.,   1847,   61.    61.) 

.-•oinpo-i'd  by  digestion  in  solutions  of  the 

alkaline    carbonate's.       (Fleitmann,    Pogg.    Ann., 

1849,78.352.) 

II.)  Dimctaphosphate.     Insoluble  in  water.    Not 

2  Ca  0,  2  a»P06  +  4  Aq      perceptibly  attacked    by 

concentrated    nitric    and 

chlorhydric  acids.  Decomposed  by  warm  con- 
centrated sulphuric  acid.  (Fleitmann,  Fogy.  Ann., 
1849,  78.  256.) 

III.)  Trimetaphospkate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Rose,  Pogg. 
Ann.,  1849,  76.  9.) 

IV.)  Hexametaphosphate.  The  hydra  ted  salt  is 
insoluble  in  water.  (Graham,  Phil.  Trans.,  1833, 
123.  280.)  Completely  soluble  in  an  aqueous 
solution  of  hexanietaphosphate  of  soda.  Soluble 
in  chlorhydric  acid.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  3 ;  compare  also,  ibid.,  pp.  5,  6.) 

PyroPnospHATB  OF  LIME.     Somewhat  soluble 

2  Ca  0,fcP05  +  Aq  &  4  Aq      in   water.      Completely 

soluble    in     nitric    and 

chlorhydric  acids  ;  also  soluble  in  saturated  sul- 
phurous acid.  Insoluble  in  acetic  acid,  or  in  an 
aqueous  solution  of  pyrophosphate  of  soda. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
145.)  Insoluble  in  an  aqueous  solution  of  pyro- 
phosphate of  soda,  or,  rather  only  very  slightly 
soluble  therein  when  recently  precipitated.  (Stro- 
meyer,  Gott.  gelehrte  Anz.,  1st  vol.  of  the  year  1830, 
p.  Ill  ;  also,  in  Schweigger'sJourn.fwr  Ch.  u.Phys., 
58.  130.) 

The  precipitate  produced  by  chloride  of  calcium 
in  a  solution  of  pyrophosphate  of  soda  is  soluble 
in  a  very  large  excess  of  the  latter,  but  the  clear 
solution  thus  obtained  becomes  cloudy  on  stand- 
ing, and  after  24  hours  contains  in.  solution  only 
a  very  small  quantity  of  the  lime  salt.  ( H.  Rose, 
Pogg.  Ann.,  1849,  76.  16.)  Insoluble  in  water, 
or  an  aqueous  solution  of  pyrophosphate  of  soda. 
When  recently  precipitated  it  dissolves  in  acetic 
acid,  though  considerably  more  difficultly  than  the 
ordinary  (c)  triphosphate  ;  but  after  a  time  it  sepa- 
rates out  again  in  crystals,  which  dissolve  still 
more  difficultly  than  the  original  ppt ,  when  more 
acetic  acid  is  added.  Less  soluble  in  warm  than 
in  cold  acetic  acid.  Even  after  drying,  it  is  solu- 
ble to  no  inconsiderable  extent  in  acetic  acid. 
Soluble  in  nitric  and  chlorhydric  acids.  On  heat- 
ing the  acid  solution  the  pyrophosphoric  acid  is 
gradually,  though  incompletely,  changed  to  the 
ordinary  c  modification.  (Baer,  Pogg.  Ann.,  1848, 
75.  pp".  155-159.)  Insoluble  in  an  aqueous 
solution  of  chloride  of  ammonium.  (Wacken- 
roder,  Ann.  Ch.  u.  Pharm.,  41.  316.) 

PHOSPHATE  OF  LIME. 

I.)  mono  or  "acid."  Hygroscopic.  Soluble  in 
Ca  0, 2  H  0,  cPOe  water.  Precipitated,  with  de- 
composition, by  alcohol. 

Glacial  acetic  acid  precipitates  it  completely 
from  the  aqueous  solution,  even  when  this  is 
mixed  with  nitric  acid.  (Persoz,  Chim.  Moltfc., 
]».  :547  ;  compare  Ann.  Ch.  et  Phys.,  1836,  (2.)  63. 
444.) 

The  common  notion  that  triphosphate  of  lime 
can  be  decomposed  only  so  far  as  is  necessary 
for  the  formation  of  the  mono-salt,  is  erroneous, 
the  degree  of  decomposition  being  only  dependent 
upon  the  concentration  and  quantity  of  the  acid. 
If  a  somewhat  concentrated  solution  of  monophos- 
phate  of  lime  be  mixed  with  concentrated  sul- 


phuric acid,  an  abundant  precipitate  of  sulphate 
of  lime  will  be  produced  and  an  almost  complete 
decomposition  of  the  salt  ensue,  so  that  if  enough 
sulphuric  acid  has  been  added  the  lime  will  be 
almost  entirely  removed  from  the  solution,  and. 
the  filtrate,  after  having  been  neutralized  with 
ammonia,  will  no  longer  afford  a  precipitate  on 
the  addition  of  oxalate  of  ammonia,  although  a 
trace  of  lime  is  still  contained  in  it.  (Berzelius, 
Lchrb.,  3.  409.) 

II.)  di.  Insoluble,  or  extremely  sparingly  sol- 
2  Ca  0,  H  0,  P  05  +  4  Aq  uble  in  water. 

"The   solubility  of  M- 

basic  phosphate  of  lime  is  T^-ff^."  (Mala- 
guti,  Ann.  Ch.  et  Phys.,  (3.)  51.  346.)  Not  com- 
pletely insoluble,  but  only  difficultly  soluble,  in 
water,  and  acetic  acid.  Easily  soluble  in  nitric 
and  chlorhydric  acids.  (Baer,  Pogg.  Ann.,  1848, 
75.  pp.  153,  154,  156  note.}  When  boiled  with 
water  it  is  decomposed  to  the  soluble  acid-salt 
(No.  I.)  and  the  insoluble  tri-salt  (No.  V.). 
(Bcedeker.) 

Insoluble  in  alcohol.  Very  readily  soluble  in 
acids,  even  in  carbonic-acid-water;  but  is  espe- 
cially soluble  in  strong  acids,  and  those  which 
form  soluble  salts  with  lime. 

Difficultly  soluble  in  acetic  acid  ;  easily  soluble 
in  chlorhydric  acid.  It  is  soluble  in  aqueous  solu- 
tions of  various  salts,  —  especially  chloride  of  am- 
monium, and  of  many  organic  matters  :  this  is 
of  interest,  since  it  is  probable  that  this  salt  is  left 
in  the  soil  by  the  decay  of  vegetables.  (Otto.) 
Insoluble  in  an  aqueous  solution  of  diphosphate 
of  soda ;  but  traces  of  it  are  dissolved  by  a  solu- 
tion of  chloride  of  calcium.  (H.  Rose,  Pogg. 
Ann.,  1849,  76.  24.) 

When  one  equivalent  of  2  Ca  O,  H  O,  POs  is 
boiled  with  an  equivalent  of  K  0,2  C02,  in  aqueous 
solution,  Mrf-3  of  it  may  be  decomposed ;  when 
boiled  with  an  equivalent  of  Na  O,  2  C  O2  2^|6 
it  may  be  decomposed.  While,  on  the  other  hand, 
when  an  equivalent  of  Ca  O,  2  C  O2  is  boiled  with 
one  of  2  K  O,  H  0,  P  05  T%V  of  li  mav  be  decom- 
posed,  or  with  an  equivalent  of  2  Na  O,  H  O5 
P  O5  39  Of  it  may  be  decomposed.  (Malaguti, 
Ann.  Ch.  et  Phys.,  (3  )  51.  pp.  348  -  354.) 

III.)   Compound  of  Nos.   I.  $•  II.     Decomposed 

2  (Ca  0, 2  H  0,  P06);  2  Ca  0,  H  0,  P0fl   by  water,  which 

dissolves      out 

the  mono-salt   (No.  I.).     Insoluble    in   alcohol. 
(Berzelius,  Lehrb.,  3.  408.) 
IV.)  3  Ca  0, 3  H  0,  2  cP05  +  Aq     Insoluble  in  al- 
cohol.    (Raew- 
sky.) 

V.)  tri.    Insoluble  in  water. 

3  Ca  0,  cP05  &  +  2  Aq        When  recently  precipitated, 
(Exists  in  bones.)  it  is  soluble  to  a  very  slight 

extent  in  pure  water,  so  that 
the  liquid  becomes  cloudy  on  the  addition  of 
nitrate  of  lead.  (R.Phillips.)  It  dissolves  more 
readily  in  water  containing  starch  or  glue.  ( Vau- 
quelin.)  Soluble  in  no  inconsiderable  quantity  in 
liquids  which  contain  various  organic,  non-acid 
substances  in  solution.  (Berzelius,  Lehrb.,  3.  407.) 
Bone-dust  is  dissolved,  to  a  certain  extent,  when 
in  contact  with  water,  even  that  which  contains 
no  carbonic  acid.  This  is  probably,  for  the  most 
part,  owing  to  the  solvent  power  of  the  products 
of  putrefaction  of  the  gelatine  of  the  bone. 
(Wcehlcr,  Ann.  Ch.  u.  Pharm.,  1856,  98.  143.) 
Somewhat  soluble  in  aqueous  solutions  of  many 
organic  substances.  (Ot.  Gr.)  Slightly  soluble 
in  aqueous  solutions  of  the  ammoniacal  salts. 
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When  recently  precipitated,  it  is  dissolved  in 
small  quantity  by  a  cold  solution  of  chloride  of 
ammonium  (Wcehler)  ;  also  by  solutions  of  suc- 
cinate  or  nitrate  of  ammonia.  (Wittstein.)  As 
good  as  insoluble  in  water,  but  somewhat  soluble 
in  liquors  containing  ammoniacal  salts  ;  in  a 
single  experiment  where  a  weighed  portion  of  it 
was  dissolved  in  chlorhydric  acid  and  reprecipitated 
by  ammonia-water,  nearly  5%  of  it  remained  dis- 
solved in  the  fluid.  (Rammelsberg,  Pogtj.  Ann., 
1845,  64.  421.)  Even  the  anhydrous  salt  is  dis- 
solved by  long-continued  boiling  with  chloride  of 
ammonium,  or  nitrate  or  succinate  of  ammonia. 
(Hucnefeld;  Wittstein.)  Readily  soluble,  when 
recently  precipitated,  in  cold  aqueous  solutions  of 
chloride  of  ammonium,  and  nitrate  of  ammonia; 
from  the  solution  in  chloride  of  ammonium  it  may 
be  nearly,  if  not  entirely  precipitated  by  adding 
an  excess  of  caustic  ammonia.  (Brett,  Phil.  Mag., 
1837,  (3.)  10.  pp.  95,  99,  334.)  Completely  solu- 
ble in  a  boiling  aqueous  solution  of  chloride  of  am- 
monium, with  evolution  of  ammonia.  (Fuehs  ; 
Demarcay,  Ann.  der  Pharm.,  1834, 11.  251.)  Solu- 
ble, when  recently  precipitated,  in  an  aqueous 
solution  of  chloride  of  ammonium.  (Waekcn- 
roder,  Ann.  Ch.  u.  Pharm.,  41.  315.)  When 
boiled  for  several  hours  with  a  solution  of  sulphate 
of  ammonia,  it  is  decomposed,  soluble  mono- 
phosphate  being  dissolved  while  sulphate  of  lime 
separates.  (Uelkeskamp ;  Morveau.)  Partially 
decomposed  when  boiled  with  aqueous  solutions 
of  carbonate  of  potash  or  of  soda.  (Dulong,  Ann. 
de  Chim.,  82.  278.)  Sparingly  soluble  in  an 
aqueous  solution  of  common  salt.  (Thomson.) 
Soluble  in  an  aqueous  solution  of  normal  citrate 
of  soda.  (Spiller.)  Soluble  to  a  certain  extent, 
at  the  ordinary  temperature,  in  a  moderately  con- 
centrated aqueous  solution  of  sucrate  of  lime. 
Although  the  phosphate  dissolves  to  a  notable 
extent  in  the  sucrate,  even  after  having  been  ig- 
nited, it  is,  nevertheless,  more  readily  soluble  when 
recently  precipitated  and  in  the  gelatinous  state. 
(Bobierre,  C.  R.,  1851,  32.  859.)  Insoluble  in 
pure  water,  but  is  easily  soluble  in  water  which 
contains  chloride  of  sodium  or  an  ammonia  salt. 
In  water  which  contains  sulphate  of  ammonia  it  is 
as  easily  soluble  as  gypsum.  Easily  soluble  also 
in  carbonic-acid-water ;  1  litre  of  water  saturated 
with  carbonic  acid  dissolves  0.6626  grm.  of  bone- 
earth,  of  which  0.5  grm.  separates  out  at  the  tem- 
perature of  boiling,  while  0.1626  grm.  remains 
dissolved  after  the  solution  has  become  cold. 
(Liebig,  Ann.  Ch.  u.  Pharm.,  61.  128.) 

Water  saturated  with  carbonic  acid  at  10° 
and  the  ordinary  atmospheric  pressure  dissolves 

To olhro  of  its  weiSht  ({'  e'  life  of  bone  Phos' 
phate  of  lime.  This  solution  is  decomposed  on 
heating,  also  when  the  carbonic  acid  is  neutralized 
with  potash  or  soda.  The  phosphate  is  also  dis- 
solved, though  in  lesser  quantity,  by  carbonic  acid 
water  which  is  charged  with  carbonate  of  lime. 
(Lassaigne,  Ann.  Ch.  et  Phys.,  (3.)  25.  348.)  Par- 
tially decomposed  when  boiled  with  aqueous  solu- 
tions of  the  chlorides  of  cobalt,  nickel,  zinc,  man- 
ganese, or  copper,  with  formation  of  insoluble 
phosphates  of  these  metals.  (Dema^ay,  Ann. 
der  Pharm.,  1834, 11.  250.) 

When  an  equivalent  of  3  Ca  O,  P  05  is  boiled 
with  an  equivalent  of  Na  O,  3  C  O2,  in  aqueous 
solution,  £^J  of  it  may  be  decomposed.  While, 
on  the  other  hand,  when  Ca  O,  3  C  O2  is  boiled 
with  3  Na  O,  P  O5  -^-j^1-  of  it  may  be  decom- 
posed. (Malaguti,  Ann.  Ch.  et  Phys.,  (3.) 
51.351.) 


It  is  soluble  in  acids,  but  the  readiness  with 
which  this  solution  is  accomplished  varies  greatly 
according  to  the  state  of  aggregation  of  the  phos- 
phate ;  this  last  is  of  special  moment  as  regards 
weak  acids  :  thus,  the  mineral  apatite  is  dissolved 
only  with  extreme  difficulty  in  carbonic-acid-water, 
in  which  bone-earth  dissolves  more  readily,  and 
the  freshly  precipitated  salt  very  much  more  easily. 

Soluble,  with  decomposition,  in  sulphuric, 
chlorhydric,  nitric,  and  phosphoric  acids.  Spar- 
ingly soluble  in  strong  acetic  acid.  (Wenzel.) 
When  recently  precipitated,  terbasic  phosphate  of 
lime  is  very  easily  soluble  in  acetic  acid,  being 
very  much  more  soluble  therein  than  the  diphos- 
phate,  but  after  having  become  dry  it  is  only  very 
difficultly  soluble  in  acetic  acid.  (Baer,  Pogy. 
Ami.,  1848,  75.  pp.  156  note,  153.)  From  the 
nitric-acid  solution,  glacial  acetic  acid  precipitates 
the  monophosphate  (No.  I.).  (Persoz,  Chim. 
Moltc.,  p.  347.)  Soluble  in  lactic  acid,  even  when 
this  is  dilute.  (Cap  &  Henry.)  The  solvent 
power  which  lactic  acid  exerts  over  basic  phos- 
phate of  lime,  far  exceeds  that  of  acetic  acid,  and 
is  indeed  very  considerable,  —  a  fact  long  ago 
asserted  by  Berzelius  (in  his  Lehrbuch),  and 
directly  proved  by  the  experiments  of  Gay-Lussac 
(Pogg.  Ann.,  31.  399),  although  its  accuracy  has 
been  called  in  question  by  Liebig.  (Lehmann,  in 
his  Phys.  Chem.,  London,  1851,  1.  104.)  On  the 
other  hand,  Baer  (Pogg.  Ann.,  75.  156  note),  re- 
marks that  Liebig's  statement  (in  Geiger's  Hand- 
buck  der  Pharm.,  1.  815)  "  that  the  property  of 
dissolving  recently  precipitated  phosphate  of  lime, 
in  large  quantity  is  possessed  only  by  lactic,  and 
not  by  acetic  acid,"  should  be  corrected.  Soluble 
in  many  of  the  vegetable  acids,  as  tartaric,  malic, 
lactic,  &c.  (Crum.) 

More  readily  soluble  in  concentrated  than  in 
dilute  nitric  acid.  Very  much  more  soluble  in 
concentrated  nitric  acid  than  phosphate  of  baryta. 

In  the  experiments  tabulated  below  an  excess 
of  precipitated  phosphate  was  digested  during 
24  hours  with  acid  of  the  indicated  strength. 

100  pts.  of  nitric 
acid,  of  1  23  sp. 
gr.,  mixed  with 
the  amts.  of  wa- 
ter  in  col.  2,  dis- 
solve  pts.  of 
phosphate  of 
lime. 


Ipt.  ofphos-  of  a  mixture  of  1  pt. 

phate  of  lime  of  nitric  acid  of  1.23 

dissolves,    at  sp.  gr.  at  17.5°  and 
16.25  @  17.5°,  pts.  of  water. 

in 


2.72  pts. 

4.23 
10.25 
15.45 
20.34 
20.82 
30.64 
26.48 
32.14 
36.06 
127.81  . 


0     . 

0.827 

3.309 

5.791 

8.273 

10. 

10.754 

13. 

13236 

15.718 

40. 


36.785 
43.226 
42.050 
43.954 
45.589 
52.831 
56939 
52.857 
44.299 
46.368 
32.078 


As  is  indicated  in  the  3d  column  of  the  table,  a 
somewhat  diluted  acid  dissolves  a  larger  amount 
of  phosphate  in  proportion  to  the  real  acid  con- 
tained in  it  than  is  the  case  with  a  more  concen- 
trated acid.  (G.  Bischof,  Schiveiqger's  Journ.fur 
Ch.  u.  Phys.,  1833,  67.  pp.  50  -  54.) 

The  solvent  power  of  chlorhydric  acid  for  phos- 
phate of  lime  is  increased,  up  to  a  certain  point,  as 
this  is  diluted  with  water  in  a  more  decided  man- 
ner than  is  the  case  with  nitric  acid,  as  may  be 
seen  by  the  following  table  :  — 
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of  a  mixture  of  1  pt. 
of  chlorhydric  acid 
of  1  155  sp.  gr.  at 
,  -  »*        15.63°  and    pts.  of 
i1'-6'  water. 


1  pt.  of  phos- 
phate of  lime 


100  pts.  of  chlor- 
hydric acid  of 
1.155  sp.gr.,  mix- 
ed with  auits.  of 
water  given  in 
col.  2  dissolve  pts. 
of  phosphate  of 
lime. 


3.95  pts. 

4.44 

802 
12.35 
15.97 
19.47 
24.44 
28.68 


0  ....     25.320 

1  45.010 
4  62.311 
7  64.753 

10  68.899 

13  71.907 

16  69.545 

19  ....       69.719 


(Bischof,  loc.  cit.,  pp.  55-56.)  Inciting  these 
experiments,  Gmelin  (Handbook,  3.  194)  remarks 
that  theoretically  •'  72.8  pts.  (2  At.)  of  anhydrous 
H  Cl  should  decompose  and  dissolve  155.4  pts. 
(1  At. )  of  the  lime  salt :  — 

"3  Ca  0,  P  0B  +  2  H  Cl  =  Ca  O,  P  05  + 
2  (Ca  0,  H  Cl)  ;  100  pts.  of  aqueous  chlorhydric 
acid  ofsp.  gr.  1.153  contain  30.9  pts.  of  anhydrous 
acid  ;  72.8  :  155.4  =  30.9  :  66  ;  100  pts.  of  the 
aqueous  acid  of  sp.  gr.  1.153  should,  therefore, 
when  diluted  to  any  extent,  dissolve  66  pts.  of  the 
lime  salt.  With  this  the  3d  column  accords  upon 
the  whole;  but  why  the  acid  when  moderately 
diluted  should  dissolve  more,  and  when  not 
diluted  so  much  less  than  66  pts.,  remains  to  be 
explained.  Similar  results  are  obtained  with 
nitric  acid:  108  pts.  (2  Ats.)  of  anhydrous  N  O5 
should  decompose  155.4  pts.  of  the  salt;  100  pts. 
of  acid  of  sp.  gr.  1.23  contain  31  pts.  of  the  real 
acid  ;  and  108  : 155.4  =  31  : 44.5." 

Decomposed,  with  partial  solution  (see  under 
No.  I.),  by  sulphuric  acid.  Completely  decom- 
posed to  sulphate  of  lime  and  free  phosphoric  acid 
when  treated  with  a  mixture  of  sulphuric  acid 
and  alcohol.  (Berzelius,  Lehrb.,  3.  409.) 

VI.)  Compound  of  Nos.  II.fr  IV.)  Ppt.  Soluble 
2  Ca  O,  H  0,  P  05 ;  2  (3  Ca  0,  P05)  in  nitric  and  chlor- 
hydric acids  either 

concentrated  or  dilute,  though  most  readily  in 
acid  which  has  been  diluted  to  a  certain  extent, 
and  in  general  resembles,  in  solubility,  the  tri- 
salt  (No.  V.).  (Berzelius,  Lehrb.,  3.  406.) 

VII.)  Salt  of  Fleitmann  fr  Henneberg's  1st  acid. 

"  6  Ca  0, 4  P06  4-  x  Aq."     Insoluble  precipitate.  On 

heating     the    salt    more 

strongly  than  is  necessary  to  expel  its  water  it  be- 
comes insoluble  in  acids.  (F.  &  H.,  Ann.  Ch.  u. 
Pharm.,  1848,  65.  pp.  331,  332,  329.) 

PHOSPHATE  OF  LIME  &  OF  POTASH.  Soluble 
2KO,  CaO,  eP06  in  water.  (Saussure;  Berthol- 
let.) 

Tnul/etaPnospHATE  OF  LIME  &    OF    SODA. 

2  Ca  0,  Na  0, 3  a'"P05  +  x  Aq      Soluble    in    water. 

(Fleitmann  &  Hen- 

neberg,  Ann.  Ch.  u.  Pharm.,  1848,65.  pp.315, 
309.) 

PyroPHOSPHATE    OF    LlME    &    OF    SODA.       In- 

Ca  0,  Na  0,  6P05  +  4  Aq  soluble  in  water,  or  an 
aqueous  solution  of  pyro- 

phosphate  of  soda;  but  is  not  insoluble  in  acetic 
acid.  Easily  soluble  in  nitric  and  chlorhydric 
acids.  (Baer,  Pogg.  Ann.,  1848,  75.  160.) 

PHOSPHATE  OF  LIME  &  of  sesquioxide  OF  URA- 
Ca  0, 2  Ur2  0,,  cP05  +  8  Aq  Ni DM.  Soluble  in  ni- 
tric acid.  (Berzelius.) 

PHOSPHATE  OF  LITHIA. 

I.)  mono.  Deliquescent.  Readily  soluble  in 
Li  0, 2  H  0,  cP05  water.  (Gmelin  ;  Rammelsberg.) 


II.)  di.    Nearly  insoluble  in  water.     (C.  Gme- 

2  Li  0,  H  0,  cPO6     lin.)     Soluble  in  833  pts.  of  wa- 

ter at  12°.     (Rammelsberg.) 

III.)   5  Li  0,  H'O,  2  cP05  +  2  Aq       Soluble  in  200 
pts.    of    water. 
(Rammelsberg.) 

IV.)  tri.     Soluble  in  2539  pts.  of  pure  water  at 

3  Li  0?  cP05  the  ordinary  tempera- 
(This  is  the  only  phosphate  of     tnrp    _    j   ;«  qqon  nt« 
lithia,  the  existence  of  which     l"re>  .  ?tS' 
has  been  well  proved.)                  01      water    containing 

caustic  ammonia. 

Readily  soluble  in  aqueous  solutions  of  ammonia- 
cal  salts.  (W.Mayer,  Ann.  Ch.  u.  Pharm.,  98.  201.) 
Very  soluble  in  carbonic-acid-water,  and  in  acids 
even  when  these  are  very  dilute.  (Troost.) 

This  salt  is  liable  to  retain  portions  of  phosphate 
or  carbonate  of  potash,  soda,  and  ammonia,  with 
considerable  tenacity,  though  by  thorough  wash- 
ing the  foreign  salt  may  be  entirely  removed. 
This  fact  led  Berzelius  and  Rammelsberg  to 
describe  as  double  salts  several  such  mixtures,  for 
example,  Na  O,  Li  0,  P  O5  (Berzelius)  ;  3  Na  O, 
3  Li  O,  P  OB  ;  and  3  Li  O,  P  O5  ;  2  Li  O,  H  O, 
P  O6  +  2  Aq  (Rammelsberg),  which  should 
henceforth  not  be  admitted  as  salts.  (W.  Mayer, 
Ann.  Ch.  u.  Pharm.,  98.  193.)  [It  may  not  be 
uninteresting,  however,  to  cite  what  is  known  of 
the  solubility  of  these  mixtures,  thus  :  the] 
Phosphate  of  Lithia  and  of  Soda  (of  Berzelius) 
"  Na  O,  Li  O,  P  O5  "  (which  Rammelsberg,  like 
Mayer,  long  ago  found  to  be  of  very  variable 
composition),  is  scarcely  at  all  soluble  in  cold, 
but  more  soluble  in  hot  water.  It  is  nearly  insol- 
uble in  water  containing  diphosphate  of  soda. 
(Berzelius.) 

Soluble  in  1396  pts.  of  water  at  15°. 

"  1233  "  60°. 

951  "  100°. 

(Brandes.) 

And  the  compound  3  (Na  Li  O)  cP05  is  very 
difficultly  soluble  in  water.  Soluble  in  1396  pts. 
of  water  at  15°;  but  more  soluble  in  hot  water. 
(Brandes.)  Soluble  in  chlorhydric  acid. 


.  OF  MAGNESIA. 

I.)  Dimetaphosphate. 

a.)  anhydrous.  Almost  insoluble  in  water,  and 
2  Mg  0,  2  o''P05  dilute  acids.  Soluble  in  concen- 
trated sulphuric  acid.  (Mad- 
drell,  Ann.  Ch.  u.  Pharm.,  1847,  61.  pp.  62,  54.) 
It  is  not  decomposed  in  the  least  when  digested 
for  days  in  aqueous  solutions  of  the  alkaline  car- 
bonates or  c  phosphates.  (Fleitmann,  Poqa.  Ann., 
1849,  78.  pp.352,  260.) 

Wach  (Schweigger'sJourn.fur  Ch.  u.  Phys.,  1830, 
59.  304)  also  appears  to  have  encountered  this 
salt.  He  describes  it  as  being  rather  difficultly 
soluble  in  cold  water,  and  rather  difficultly  soluble 
in  acids,  even  when  these  are  boiling  ;  dissolving 
best  in  a  considerable  excess  of  hot  sulphuric 
acid.  But  an  aqueous  solution  of  phosphoric  acid 
does  not  dissolve  it,  not  even  when  the  mixture 
is  boiled  to  dryness  and  then  ignited. 

Gregory  (Ann.  Ch.  u.  Pharm.,  54.  97)  has  de- 
scribed as  phosphate  of  magnesia  a  compound 
which  has  since  been  shown  by  Maddrell  to  con- 
tain soda.  See  METAPHOSPHATE  OF  MAGNESIA 
&  OF  SODA. 

b.)  crystallized.    Insoluble  in  water.    Somewhat 

2  Mg  0,  2  a"P05  +  9  Aq     more  easily  decomposed  by 

acids    than    the  zinc    and 

manganesian  salts.     (Fleitmann,  loc.  cit.,  p.  259.) 
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II.)  Trimetaphosphate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Hose,  Pogg. 
Ann.,  1849,  76.  9.) 

III.)  flexametaphosphate.  Appears  to  be  solu- 
ble in  water.  (H.  Rose,  Pogg.  Ann.,  1849,  76. 
pp.  3,  56;  compare  Wach,  Schweigger's  Journ.fur 
Ch.  u.  Phys.,  1830,  59.  pp.  302,  304.) 

PyroPnospiiATE  or  MAGNESIA.  Permanent. 
2  Mg  0,  &POfl  +  3  Aq  Somewhat  soluble  in  water. 
Completely  soluble  in  nitric, 
and  chlorhydric  acid,  in  sulphurous  acid,  and  in 
an  aqueous  solution  of  pyrophosphate  of  soda. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
146.)  Soluble  in  aqueous  solutions  of  pyrophos- 
phate of  soda,  and  sulphate  of  magnesia  and  in  an 
excess  of  carbonate  of  ammonia.  ( Wach,  Schweig- 
ger's  Journ.  fur  Ch.  u.  Phys.,  1830,  59.  300.) 
Easily  soluble  in  aqueous  solutions  of  pyro- 
phosphate of  soda,  and  sulphate  of  magnesia,' but 
on  boiling  these  solutions  precipitates  are  formed 
which  do  not  disappear  on  cooling.  (H.  Rose, 
Pogg.  Ann.,  1849,  76.  17.)  The  anhydrous  sail 
is  scarcely  at  all  soluble  in  water.  (Fresenius 
Quant.,  p.  130.)  The  anhydrous  salt  obtained  by 
igniting  mono  c  phosphate  of  magnesia  is  insolii 
ble  in  acids.  (Graham,  cited  by  Gregory,  Ann 
Ch.  u.  Pharm.,  1845,  54.  98  note.)  But  when 
prepared  by  igniting  phosphate  of  ammonia  and 
of  magnesia  (2  Mg  O,  N  H4  O,  P  OB)  it  is  readily 
soluble  in  chlorhydric  and  nitric  acids.  (Frese 
nius,  Quant.) 

PHOSPHATE  OF  MAGNESIA. 
I.)  mono.     Soluble  in  water.     Tolerably  soluble 
Mg  0,  2  H  0,  cPOfi      in  spirit.     (Gregory,  Ann.  Ch. 
u.  Pharm.,  1845,  54.  94.) 

II.)  di. 

a  =  gelatinous  ppt.     Decomposed  by  boiling  wa- 

2MgO,  HO, cP05  +  6Aq    ter  to  an  insoluble  basic 

and   a  soluble   acid  salt. 

(Riffault ;  Rammelsberg,  Pogg.  Ann.,  1845,  64. 
259.) 

b  =  crystals.     Efflorescent.     Soluble  in  322  pts. 

2  Mg  0,  H  0,  cP05  +  14  Aq     of  water  at  7.2°,  but  on 

heating   the  solution  to 

48. 8°  or  less,  it  becomes  turbid,  and  at  100°  a  cloudy 
precipitate  subsides,  the  solution  containing  only  1 
pt.of  the  crystallized  phosphate  in  498  pts.  of  water 
at  100°.  This  precipitation  also  occurs  when  the 
solution  contains  an  excess  of  phosphate  of  soda 
or  sulphate  of  magnesia.  Much  more  soluble  in 
acids  than  in  water,  dissolving  with  facility  even  in 
very  dilute  acetic,  oxalic,  phosphoric,  chlorhydric, 
nitric  or  sulphuric  acid.  The  addition  of  the 
smallest  quantity  of  any  of  these  acids  to  the 
aqueous  solution  prevents  the  appearance  of  the 
usual  precipitate  when  the  solution  is  heated. 
When  an  aqueous  solution,  from  which  a  precipi- 
tate has  been  deposited  at  100°,  is  heated  to  a 
higher  temperature  in  a  close  vessel,  a  new  pre- 

/il*   *ii  f  .1  t-S^  ••wrill          £~— ,  YX7I 1   _   .•         —  1*11 


cipitate  will  form.  When  a  solution  which  "has 
been  heated  to  100°  is  allowed  to  cool  upon  the 
precipitate  which  has  been  produced,  a  portion  of 
the  latter  will  redissolve.  Thus,  while  2.3  grains 
of  precipitated  phosphate  were  obtained  by  filter- 
ing at  100°,  only  2  grains  were  obtained  from  an 
equal  quantity  of  the  same  solution  which  had 
been  allowed  to  become  cold,  with  occasional  agi- 
tation, before  filtration.  In  appearance  the  pre- 
cipitate had  suffered  a  very  great  reduction. 
(Graham,  Phil.  Mag.,  1827,  (2.)  2.  20  et  seq.) 
100  pts.  of  waterat  15.5°  dissolve  1.1  pts.  of  it,  and 
at  15.5°  6.6  pts.  (lire's  Diet.)  Soluble  in  15  pts. 
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of  cold  water,  and  in  much  less  hot  water.     (Du- 
mas, Tr.,  6.  288;  also  Sdmhiirth,  Ti-ch.) 

Insoluble  in  alcohol.  (Berzelius's  Is-.Jirb.)  Sol- 
uble in  aqueous  solutions  of  magnesia  salts,  but 
insoluble  in  a  solution  of  phosphate  of  soda.  On 
boiling  the  clear  solution,  obtained  by  means  of 
sulphate  of  magnesia,  a  copious  precipitate  is  pro- 
duced, which  at  first  disappears  again  completely 
on  cooling,  and  is  again  produced  on  the  applica- 
tion of  heat ;  but  after  the  experiment  has  been 
repeated  a  number  of  times,  the  pi  capitate  formed 
by  heat  does  not  disappear  again  completely  on 
cooling.  (H.  Rose,  Poyg.  Ann  ,  1849,  76.  24.")  It 
is  not  precipitated  from  solutions  containing 
citrate  of  soda.  (Spiller.)  When  recently  pre- 
cipitated, it  is  soluble  in  a  hot  aqueous  solution  of 
chloride  of  ammonium,  and  an  excess  of  caustic 
ammonia  does  not  reprecipitate  it  completely  from 
this  solution ;  less  readily  soluble  in  a  solution  of 
nitrate  of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.) 
10.  pp.  96,  99.) 

III.)  tri.  Insoluble  in  water,  or  in  aqueous 
3  Mg  0,  cP05  +  5  Aq  solutions  of  the  alkaline  salts. 
Readily  soluble  in  dilute 
acids,  excepting  acetic  acid,  in  which  it  is  but  dif- 
ficultly  soluble.  (Berzelius's  Lehrb.)  Easily  sol- 
uble in  acids,  even  after  having  been  melted. 
(Gregory,  Ann.  Ch.  u.  Pharm.,  1845,  54.  98  note.) 

IV.)  Salt  of  Fleitmann  Sf  Henneberg's  1st  acid. 

11 6  Mg  0,  4  P  05  +  x  Aq  »     Insoluble  precipitate.  On 

heating    the    salt    more 

strongly  than  is  necessary  to  expel  its  water  it 
becomes  insoluble  in  acids.  (F.  &  H.,  Ann.  Ch. 
u.  Pharm.,  1848,  65.  pp.  331,  332,  329.) 

PHOSPHATE  OF  MAGNESIA  &  OF  NICKEL.  In- 
soluble in  ammonia-water. 

.MetaPHOSPHATE  OF  MAGNESIA  &  OF  SODA. 

I.)  Mono  ?  or  Di?  metaphosphate.  Almost  insol- 
3  (Mg  0,  aP05)  ;  Na  0,  aPOB  uble  in  water,  chlor- 
hydric acid,  and  aqua- 

regia.  Soluble  in  concentrated  sulphuric  acid, 
and  this  solution  may  be  diluted  with  water. 


(Maddrell,  Ann.  Ch.  u.  Pharm.,  1847,  61.  54.) 
Completely  insoluble  in  cold  water,  and  cold 
phosphoric  acid.  Almost  completely  insoluble  in 
chlorhydric  acid  or  aqua-regia,  even  when  these 
are  hot.  Insoluble  in  an  aqueous  solution  of  car- 
bonate of  ammonia.  (Gregory,  Ann.  Ch.  u. 
Pharm.,  1845,  54.  pp.  97,  95.) 

II.)  Trimetaphosphate.  Soluble  in  water.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848, 
65.  pp.  315,  309.) 

/V/-0PHOSPHATE    OF    MAGNESIA    &    OF    SODA. 

a.)  Soluble  in  water,  but  the  solution  soon  de- 
om poses  when  left  to  itself.  (Persoz,  Ann.  Ch.  et 
Phys.,  (3.)  20.  322.) 

b  =  basic?  Ppt.  Slightly  soluble  in  water, 
and  ammonia-water.  Insoluble  in  alcohol.  Ea- 
sily soluble  in  an  aqueous  solution  of  pyrophos- 
phate of  soda,  and  in  chlorhydric  and  nitric  acids. 
(Baer,  Pogg.  Ann.,  1848,  75.  pp.  168,  164.) 

.MefaPnospHATE  OF  MANGANESE. 

I.)  Dimetaphosphate. 

a.)  anhydrous.  Insoluble  in  water,  and  dilute 
2  Mn  0,  2  a"P06  acids.  Soluble  in  concentrated 
sulphuric  acid.  (Maddrell,  Ann. 
Ch.  u.  Pharm.,  1847,  61.  58.)  Like  the  copper 
salt,  it  is  insoluble  in  almost  all  reagents.  Much 
ess  easily  decomposed  by  alkaline  solutions  than 
the  copper  salt.  Scarcely  attacked  by  a  warm 
solution  of  sulphide  of  sodium,  and  not  much  more 
easily  by  sulphide  of  ammonium.  A  solution  of 
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carlwnate  of  soda  decomposes  it  more  readily. 
(FliMtmann,  Pogg.  Ann.,  78.  349.) 

b  =  hydrated.  Resembles  the  copper  salt,  q.  v. 
2  Mn  0,  2  a»POB  &  +  8  Aq  (Fleitmaun,  loc.  cit., 
p.  257.) 

II.)  Trimetaphosphate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Rose,  Pogg. 
Ann..  1849,  76.  9.) 

III.)  Hexametaphosphate.  Ppt.  Soluble  in  an 
ac|iu-ous  solution  of  hexametaphosphate  of  soda. 
(H  Rose,  Pogg.  Ann.,  1849,  76.  4.) 

PyroPHOSPHATE  OF  MANGANESE.  Soluble  in 
2  Mn  0,  &P05 -t- 3  Aq  sulphurous  acid,  in  an  aque- 
ous solution  of  pyvophosphate 
of  soda,  and  in  the  strong  mineral  acids.  ( Schwar- 
zenberg,  Ann.  Ch.  u.  Pharm.,  65.  150.)  Soluble  in 
an  aqueous  solution  of  pyrophosphate  of  soda, 
with  combination.  {Stromeyer,  Giitt.  gdehrte 
Am.,  1st  vol.  of  the  year  1830,  p.  Ill  ;  also  in 
tichweigger's  Journ.  fur  Ch.  u.Phys.,  58.  130.)  Sol- 
uble in  an  aqueous  solution  of  pyrophosphate  of 
soda,  but  insoluble  in  a  solution  of  sulphate  of 
manganese.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  18.) 

PHOSPHATE  OF  MANGANESE. 

I.)  mono  or  "  add.1'  Readily  soluble  in  water. 
Mn  0, 2  H  0,  cP00  +  2  Aq  Decomposed  by  alcohol, 
which  abstracts  phos- 
phoric acid.  (Heintz.) 

II.)  di.     Permanent.     When  boiled  with  water 

2  Mn  0,  H  0,  cP06  +  6  Aq      it  is  decomposed   to   a 

soluble  acid  and  an  insol- 
uble basic  salt.  (Boedeker.)  Difficultly  soluble 
in  water,  or  acetic  acid.  Insoluble  in  alcohol. 
Readily  soluble  in  strong  mineral  acids.  (Heintz.) 
Slightly  soluble  in  an  aqueous  solution  of  carbo- 
nate of  ammonia,  from  which  it  is  reprecipitated 
on  boiling.  Decomposed,  with  oxidation,  by  a 
boiling  solution  of  caustic  potash.  (Berzelius, 
Lehrb.) 

III.)  tri.     Sparingly  soluble  in  water.     Insolu- 

3  Mn  0,  cP06  +  7  Aq      ble  in  alcohol.   Soluble  in  an 

aqueous  solution  of  carbonate 
of  ammonia,  from  which  it  is  deposited  when  the 
solution  is  boiled.  Soluble  in  a  cold  aqueous 
solution  of  chloride  of  ammonium  ;  also  partially 
soluble  in  a  cold  solution  of  nitrate  of  ammonia, 
but  a  portion  of  it  is  reprecipitated  in  either  case 
on  boiling.  (Brett,  Phil.  Mag.,  1837,  (3.)  10. 
pp.  98,  335.)  Also  soluble  in  solutions  of  sul- 
phate and  succinate  of  ammonia. 

Soluble  in  acetic  and  phosphoric  acids,  and 
with  greater  facility  in  the  strong  mineral  acids. 
(Heintz.)  Slightly  soluble  in  aqueous  solutions  of 
the  salts  of  protoxide  of  manganese,  the  solution 
depositing  a  precipitate  on  boiling  which  disappears 
a<_'ain  as  the  solution  cools.  (H.  Rose,  Pogg.  Ann., 
1849,  76.  25.) 

PHOSPHATE  of  sesquioxide  OF  MANGANESE. 
Mn,  08,  2  H  0,  3  cP08  Insoluble  in  acids,  excepting 
chlorhydric  acid.  Decom- 
posed by  warm  potash-lye.  (Hermann.) 

TmT/etaPiiospiiATE    OF   MANGANESE    &    OF 

SODA.     Soluble  in  water.     (Fleitmann  &  Henne- 

Ann.  Ch.  u.  Pharm.,  1848,  65.  pp.  315,309.) 

/'yroPnospHATE  of  protoxide  OF  MANGANESE 
if    SODA.     Soluble   in   water.      (Stromeyer, 
(jUit.  gdehrte   Anz.,    1st.  vol.   of  the  year  1830, 
p.  HI;  also  in  Schweigger's  Journ. fiir  Ch.  u.  Phus 
58.  130.) 

PHOSPHATE  OF  MELAMIN.  Very  soluble  in 
boiling  water. 


PHOSPHATE  OF  MELANTL.     Very  easily  sr 
<>  in  water.     (Hofniann,  J.   Ch.  *Sbc.,  1.  293. 


PHOSPHATE    or    MENAPHTHALAMIN. 
soluble  in  alcohol,  and  ether. 


) 
Very 


PHOSPHATE  OF  MERCURETHYL.  Readily  sol- 
(Pfiosphate  of  Hydrarg  Ethyl.)       uble  in  water.    (Duen- 
haupt.) 


of  dinoxide  OF  MERCURY. 
I.)   lYimetaphosphate.     Ppt.     Does  not   appear 
to   be  very  insoluble.      (Fleitmann,  cited  by  H. 
Rose,  Pogg.  Ann.,  76.  9.) 

II.)  Hexametaphosphate.  Ppt.  Soluble  in  an 
excess  of  an  aqueous  solution  of  hexametaphos- 
phate of  soda.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.4.) 

A/etoPHO8PHATE  of  protoxide  OF  MERCURY. 

I.)  Trimetapliosphate.  Ppt.  Docs  not  appear 
to  be  very  insoluble.  (Fleitmann,  cited  by  H. 
Rose,  Pogg.  Ann.,  1849,  76.  9.) 

II.)  Hexametaphosphate.  Ppt.  (H.  Rose,  Pogg. 
Ann.,  7.6.  4.)  Insoluble  in  water.  (Fleitmann, 
Pogg.  Ann.,  1849,  78.  359.) 


of  dinoxide  OF  MERCURY. 
2  Hg2  0,  6P05  +  Aq  Ppt.  Soluble  in  an  aqueous 
solution  of  pyrophosphate  of 
soda,  with  combination.  (  Stromeyer,  Gb'tt.  gdehrte 
Anz.,  1st  vol.  of  the  year  1830,  p.  Ill  ;  also,  in 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  58.  130; 
H.  Rose,  Pogg.  Ann.,  76.  17.)  When  recently 
precipitated  it  is  soluble  in  an  aqueous  Solution  of 
pyrophosphate  of  soda,  the  solution  undergoing 
decomposition  when  boiled  ;  but  is  insoluble 
therein  after  having  been  dried  at  100°.  Soluble  in 
nitric  acid.  Decomposed  by  cblorhydric  acid. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  65.  159.) 

PyroPnosPHATE  of  protoxide  OF  MERCURY. 
2  HgO,  6P05  Insoluble  in  water  or  alcohol.  Sol- 
uble in  phosphoric,  chlorhydric,  and 
nitric  acids. 

Soluble  in  6  pts.  of  an  aqueous  solution  of 
chloride  of  ammonium  (Trommsdorff)  ;  also 
soluble  in  solutions  of  the  nitrate,  sulphate,  and 
carbonate  of  ammonia  (Wittstein)  ;  and  of  iodide 
of  potassium.  (Melsens,  Ann.  Ch.  et  Phys.,  (3.) 
26.  221.)  It  is  precipitated  in  presence  of  500 
pts.  of  water.  (Pfaff.)  Insoluble  in  water  acidu- 
lated with  nitric  acid.  When  treated  with  an 
aqueous  solution  of  pyrophosphate  of  soda  it  is 
rendered  basic.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  17.)  Insoluble  in  an  aqueous  solution  of 
pyrophosphate  of  soda.  (Stromeyer,  Gb'tt.  gdehrte 
Anz.,  1st  vol.  of  the  year  1830,  p.  Ill  ;  also,  in 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  58.  130  ; 
Schwarzenberg,  loc.  inf.  cit.)  Soluble  in  acids. 
Decomposed  by  caustic  potash,  and  by  a  boiling 
aqueous  solution  of  ordinary  phosphate  of  soda. 
(Schwarzenberg,  ^lnn.C7*.M.PAarw.,  1848,  65.160.) 

PHOSPHATE  of  dinoxide  OF  MERCURY. 

I.)  di.  Insoluble  in  water,  in  phosphoric  or  tar- 
2  Hg2  0,  H  0,  cP05  taric  acids,  or  in  aqueous  solu- 
tions of  the  salts  of  dinoxide  of 
mercury.  When  recently  precipitated,  it  dissolves 
in  an  aqueous  solution  of  chloride  of  ammonium, 
though  less  completely  than  the  phosphate  of  the 
protoxide.  Nitrate  of  ammonia  dissolves  it  less 
readily  than  chloride  of  ammonium.  (Brett, 
Phil.  'Mag.,  1837,  (3.)  10.  97.)  Decomposed  by 
cold  aqueous  solutions  of  caustic  potash  and  am- 
monia and  of  carbonate  of  ammonia.  Soluble  in 
nitric  acid. 
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II.)  tri.     Ppt. 
3  IIg2  o,  cP°5 

PHOSPHATE  of  protoxide  OF  MERCURY.  Insolu 
3  Hg  0,  cP05  ble  in  water,  or  alcohol.  Soluble  ir 
phosphoric,  nitric,  and  chlorhydrl 
acids,  and  in  many  ammonia  salts. 

When  recently  precipitated,  it  dissolves  in  col< 
aqueous  solutions  of  chloride  of  ammonium  o 
nitrate  of  ammonia.  (Brett,  Phil.  May.,  1837,  (3. 
10.  97.) 

Pj/roPiiosrHATE  of  dinoxide  OF   MERCURY  & 
OF  SODA.     Soluble  in  water.     (Stromeyer,  d'tiii 
(jcie.hrle   Anz.,  1st   vol.  of  the  year  1830*  p.   Ill 
also    in    Schweigger's    Journ.  fur    Ch.    u.    Phi/s. 
58.  130.) 

PHOSPHATE  of  protoxide  OF  MOLYBDENUM. 

I.)  acid.  Deliquescent.  Soluble  in  water,  anc 
in  an  aqueous  solution  of  caustic  ammonia.  (Ber 
zelius.) 

II.)  di.     Insoluble   in    water.     Soluble   in   an 

2  Mo  0,  H  O,  P05      aqueous  solution  of  protochlo- 

ride  of  molybdenum. 

PHOSPHATE  of  binoxide  OF  MOLYBDENUM. 

I.)  acid.  Soluble  in  water,  and  in  ammonia- 
water.  (Bucholz.) 

II.)  mono.  Sparingly  soluble  in  an  aqueous 
Mo  02,  H  0,  P  0B  solution  of  diphosphate  of  am- 
monia. 

"PHOSPHATE  OF  MOLYBDENUM,"  t.  e.  the 
yellow  precipitate  produced  by  molybdate  of  ammonia 
in  the  solution  of  a  phosphate.  See  Molybdic  Acid 
with  Phosphate  of  Ammonia. 

PHOSPHATE  OF  MOLYBDIC  ACID. 

I.)  "basic."     Insoluble  in  water. 

II.)  (iacid."  Readily  soluble  in  water,  and  al- 
cohol. (Berzelius.) 

PHOSPHATE  OF  MORPHINE. 

I.)  normal.  Keadily  soluble  in  chlorhydric 
acid. 

II.)  acid. 

J/etoPnospHATE  OF  NAPHTYLAMIN.  Spar- 
ingly soluble  in  water,  and  alcohol. 

cPnospHATE  OF  NAPHTYLAMIN.  Readily  sol- 
uble in  water,  and  in  boiling  alcohol. 

JV/efaPnospHATE  OF  NICKEL. 

I.)  Dimetaphosphate?  Insoluble  in  water,  and 
2NiO,  2  a"P05  dilute  acids.  Soluble  in  concen- 
trated sulphuric  acid.  (Maddrell, 
Ann.  Ch.  u.  Pharm.,  1847,  61.  58.)  Is  not  de- 
composed in  the  least  by  boiling  aqueous  solu- 
tions of  the  alkaline  carbonates  or  sulphides. 
(Fleitmann,  Pogg.  Ann..  1849,  78.  352.) 

II.)  Trimetaphosphate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Rose,  Pogg. 
Ann.,  1849,  76.  9.) 

III.)  Hexametaphosphate.  Ppt.  Soluble  in  an 
aqueous  solution  of  hexametaphosphate  of  soda. 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  4.) 

PyroPnospHATE  OF  NICKEL.  Ppt.  Soluble 
2  Ni  0,  6POS  +  6  Aq  in  an  aqueous  solution  of  py- 
rophosphate  of  soda,  with 
combination.  (Stromeyer,  Gb'tt.  gdehrte  Anz.,  1st 
vol.  of  the  year  1830,  p.  Ill  ;  also  in  Schweigger's 
Journ.  fur  Ch.  u.  Phys.,  58.  130.)  Easily  soluble 
in  an  aqueous  solution  of  pyrophosphate  of  soda, 
and  the  solution  remains  clear  on  being  heated, 
unless  the  precipitate  has  been  formed  from  chlo- 
ride of  nickel,  in  which  case  the  above-mentioned 


Po</g.  Ann.,  1849,  78.  19.)  Soluble  in  ammonia- 
water,  sulphurous  arid,  in  an  aqueous  solution  of 
pyrophosphate  of  soda,  and  in  the  mineral  arid*. 
Alcohol  does  not  precipitate  it  from  the  ammo- 
niacal  solution.  (Schwarzenberg,  Ann.  Ch.  u. 
Pharm.,  65.  158.) 

PHOSPHATE  OF  NICKEL. 

I.)  acid.     Soluble  in  dilute  phosphoric  acid. 

II.)  tri.    Insoluble  in  water.     Soluble  in  sul- 
3  Ni  0,  cP05  +  7  Aq     phuric,  nitric,  chlorhydric,  and 
phosphoric  acids.      (Tupputi, 
Ann.  de  Chim.,  1811,  78.  158.) 

Soluble  in  aqueous  solutions  of  the  salts  of 
nickel ;  on  heating  the  solution  thus  obtained  a 
precipitate  is  formed  which  disappears  again  on 
cooling.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  25.) 
When  boiled  with  an  aqueous  solution  of  diphos- 
phate  of  ammonia  only  a  faint  trace  of  it  dissolves ; 
the  phosphates  of  potash  and  soda,  under  similar 
circumstances,  have  no  action  upon  it.  (Tupputi, 
loc.cit.,p.  170.) 

Decomposed  by  an  aqueous  solution  of  any 
salt  of  a  sesquioxide,  with  formation  of  an  insolu- 
ble phosphate  of  the  sesquioxide.  (Guignet,  C.  R. 
49.  455.) 

.MetaPHOSPHATE    OF   NlCKEL  &  OF  SODA. 

I.)  Dimetaphosphate?  Insoluble  in  water,  and 
6  (Ni  0,  aP05);  Na  0,  aP06  dilute  acids.  Soluble  in 
concentrated  sulphuric 
acid.  (Maddrell,  Ann.  Ch.  u.  Pharm.,  1847,  61. 
56.) 


(N 
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OF  NICKEL  &  OF  SODA.  Sol- 
uble in  water.  (Stromeyer,  Gott.  gelehrte  Anz.,  1st 
vol.  of  the  year  1830,  p.'lll  ;  also  in  Schweigger's 
Tourn.fur  Ch.  u.  Phys.,  58.  13Q,) 

PHOSPHATE  OF  NICOTIN.     Soluble  in  water. 

PHOSPHATE  OF  terNiTRoMssiDiN.  Insoluble 
H10  (N  o4)  H  0\  cpo  in  water.  Sol- 
uble  in  dilute 
phos  p  h  oric 
icid.  Water  does  not  decompose  it.  (Maule, 
T.  Ch.  Soc.,  2.  120.) 

PHOSPHATE  of  protoxide  OF  OSMIUM. 
I.)  di.    Difficultly  soluble  in  water.  (Berzelius.) 
OsO,  HO,  P05 

II.)  ?     Soluble  in  nitric  acid. 
PHOSPHATE  OF  PALLADIUM.     Ppt. 

PHOSPHATE  OF  PHENYL.    Insoluble  in  water. 

CiaH50,  cPOe         Soluble  in  alcohol,  and  ether. 

Insoluble  in  an  aqueous  solu- 

lon    of  caustic  potash,   unless    this    is    boiling. 

Scrugham,  J.  Ch.  Soc.,  7.  240.) 

PHOSPHATE  OF  PHOSPHORIC  OXIDE.     When 

Phosphoric  Phosphate.)     recently  precipitated  it    is 

P20,  3P05  completely  soluble  in  wa- 

ter; but  after  standing  for 

few  hours  at  the  ordinary  temperature,  or  im- 

mediately at  a  temperature  of  80°,  the  solution  de- 

osits  phosphoric  oxide.     It  is  also  soluble  in  al- 

ohol  when  recently  prepared  ;  but  is  insoluble  in 

ther.     (Leverrier.) 

PHOSPHATE    OF   PICOLIN.     By  boiling  with 
water  it  is  converted  into  an  acid  salt.     (Unver- 
orben.) 

PHOSPHATE     OF     PLATINUM    &    AMMONIA 

N  Hs,  Pt,  Cl,  H  0,  P  06     (Raewsky's).     Nearly  in- 
soluble  in  cold,  slightly 


solution  becomes  cloudy  when  heated.     (H.  Rose,  |  soluble  in  hot  water.     (Raewsky.) 
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3/rtaPH08PHATE    OF    POTASH. 

I.)  Monametapkogphate.    Almost  completely  in- 

KO,  a'POs    soluble  in   water.      Soluble,    however, 

in  dilute  and  concentrated  acids,  even 

in  acetic  acid.     (Maddrcll,  Ann.   Ch.  u.  Pharm., 

1847,  61.  62.)     Almost   absolutely   insoluble   in 
water.     (Graham,  Phil.  Trans.,  1833,  123.  275.) 
Fleitmann  (Pogg.  Ann.,  78.  250),  speaks  of  it  as 
being   completely   insoluble  in   water,  and  weak 
acids. 

II.)  Dimetaphosphate.  The  crystallized  salt  is 
2  K  0,  2a"P06  k  +  2  Aq  soluble  in  1.2  pts.  of  water, 
either  hot  or  cold.  (Fleit- 
mann, Pw/g.  Ann.,  1849,  78.  250.) 

III.)  Hexametaphosphate.  Soluble  in  water. 
(Graham.) 

PyroPnospHATE  OF  POTASH. 

I.)  2  K  0,  *P06  +  3  Aq  Very  deliquescent.  Sol- 
uble in  water,  from 

which  solution  it  is  precipitated  on  the  addition  of 
alcohol.  The  aqueous  solution  may  be  boiled 
without  the  salt  being  converted  into  ordinary 
phosphate.  (Schwarzenberg,  Ann.  Ch.u.  Pharm., 
65.  pp.  134,  135.) 

II.)  K  0,  H  0,  *P06  Quickly  deliquesces.  Very 
soluble  in  water.  A  syrupy 

aqueous  solution  of  this  salt  is  precipitated  when 
alcohol  is  added  to  the  acetic-acid  solution  of 
No.  I.  (Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  65. 
136.) 

PHOSPHATE  OF  POTASH. 

I.)  mono.  Deliquescent.  Easily  soluble  in  wa- 
K  0,  2  H  0,  cP05  ter.  Insoluble  in  alcohol. 

II.)  di.  Deliquescent.  Easily  soluble  in  wa- 
2KO,  HO,  cP05  ter,  and  alcohol.  (Schubarth's 
Tech.) 

III.)  tri. 

a  =  crystallized.  Permanent.  Exceedingly 
soluble  in  water.  (Graham,  Phil.  Trans.,  1833, 
123.  263.)  Insoluble  in  alcohol. 

D/J/e/ttPHOSPHATE    OF    POTASH    &    OF    SODA. 

K  0,  Na  0,  2  a"POfi  +  2  Aq    Soluble  in  24  pts.  of  wa- 
ter.     (Fleitmann,  Poqq. 
Ann.,  1849,  78.  339.) 

PyroPnospHATE   OF    POTASH   &  OF     SODA. 
K  0,  Na  0, 6P05  + 12  Aq    Soluble  in  water.  ( Schwar- 
zenberg,    Ann.     Ch.      u. 
Pharm.,  1848,  65.  140.) 

PHOSPHATE  OF  POTASH  &  OF  SODA.     Soluble 
K  0,  Na  0,  H  0,  cP06  + 16  Aq  in    water.      (Mitscher- 
lich,  Ann.  Ch.  et  Phys., 
1821,  (2.)  19.396.) 

PHOSPHATE  OF  POTASH  with  ^'SULPHATE  OF 
K  0,2  HO,  cPOs;  K  O,  HO,2S03       POTASH.      De- 
composed     by 
water,  and  alcohol.     (Jacquelain.) 

PHOSPHATE  OF  QUININE 

I.)  3  (N2JC40  H2404".  HO),  Difficultly  solu- 
3HO,2cP05  +  9Aq  ble  in  cold  water. 

(Winckler,  from 
Buchn.  Rrp.,  (2.)  49.  1,  in  Pharm.  Central  B. 

1848,  19.  311.)     Soluble  in  water.     Very  readily 
soluble  in  water  acidulated  with  phosphoric  acid. 
(Anderson,  J.  Ch.  Soc.,  1.  58.) 

II.)  acid.     Easily  soluble  in  water.     (Winck- 
ler.) 

rn-.M'iiATu  OF  RHODIUM. 

PHOSPHATE  OF   R(;TIII;NIIM. 

PIIMM-MATI-:  OF  SANGui\ARiN(or  of  Chelery- 
thrin).  Permanent.  Easily  soluble  in  water  and 
dilute  spirit;  more  difficultly  soluble  in  absolute 


alcohol.  Insoluble  in  ether.  The  aqueous  solu- 
tion may  be  kept  for  a  long  time  without  decom- 
posing. (Probst,  Ann.  der  Pharm.,  1839,  29.  121.) 

A/etaPlIOSPHATE    OF    SlLVER. 

I.)  Dimetaphosphate.     Much    less   soluble   than 

2  Ag  0,  2  a"P05     trimetaphosphate  of  silver.   (Fleit- 

mann, Pogg.  Ann.,  1849,  78.  252.) 
II.)    Trimetaphosphate.       Soluble     in     60     pts. 

3  Ag  0,  3  a'"P06  +  2  Aq     of  cold   water.     The  per- 

manence of  this  salt  in  cold 

solutions  is  remarkable ;  it  can  even  be  crystal- 
lized from  liquors  strongly  acidulated  with  nitric 
acid.  (Fleitmann  &  Henneberg,  Ann.  CJi.  u. 
Pharm.,  1848,  65.  pp.  310,  312.) 

III.)  Hexametaphosphate. 
(Ordinary  metaphosphate.) 

a  =  normal.  Completely  insoluble  in  water. 
6AgO,  6  aVIP05  (Fleitmann,  Pogg.  Ann.,  1849, 
78.  pp.  253,  359.)  Very  easily 
soluble  in  an  aqueous  solution  of  hexametaphos- 
phate  of  soda.  (Fleitmann  &  Henneberg,  Ann. 
Ch.  u.  Pharm.,  1848,  65.  pp.  329,  320,  305.)  Ex- 
ceedingly easily  decomposed  by  an  aqueous  solu- 
tion of  sulphide  of  sodium.  (Fleitmann,  Pogg. 
Ann.,  1849,  78.  359.)  Soluble  in  ammonia- 
water,  and  in  nitric  acid.  Also  soluble  in  a 
large  excess  of  an  aqueous  solution  of  hexameta- 
phosphate  of  soda.  (H.  Rose,  Pogg.  Ann.,  1849, 
76.  pp.  3,  5,  6,  7.)  Cold  water  very  slowly  ab- 
stracts a  portion  of  its  acid,  and  if  it  be  immersed 
in  boiling  water,  while  recently  precipitated  and 
still  moist,  it  is  decomposed,  with  formation  of  the 
salt  b.  (Berzelius,  Pogg.  Ann.,  1830,  19.  332; 
H.  Rose,  Ibid.,  1849,  76.  6.) 

b  =  basic.     Insoluble  in  cold,  gradually  decom- 

"  3  Ag  0,  2  aP06  +  Aq  "      posed   by   the   continued 

action   of  boiling  water. 

(Berzelius,  Pogg.  Ann.,  19.  332.)  Soluble  in 
nitric  acid.  (H.  Rose,  Ibid.,  76.  7.)  Fleitmann 
&  Henneberg,  (Ann.  Ch.  u.  Pharm.,  1848,  65. 
332)  suggest  that  this  salt  may  be  the  same  as  the 
silver  salt  of  their  first  acid.  Vid.  inf.  Anom- 
alous PHOSPHATE  OF  SILVER,  after  the  salt  of 
the  ordinary  c  acid. 

Metaphosphate  of  silver  is  soluble  in  cold  meta- 
phosphate  of  anilin.  the  solution  being  partially 
decomposed  on  boiling.  (Nicholson.) 

PyroPHOSPHATE  OF  SILVER. 

I.)  di.  Permanent.  Insoluble  in  water.  Is 
2  Ag  0,  iP05  not  altered  by  boiling  with  water, 
nor  attacked  by  acetic  acid.  Easily 
soluble  in  nitric  and  sulphuric  acids;  on  heating 
these  acid  solutions  it  is  converted  into  ordinary 
(c)  phosphate  of  silver.  Decomposed  by  chlor- 
hydric  acid.  Tolerably  easily  soluble  in  ammo- 
nia-water. Soluble  in  an  aqueous  solution  of 
pyrophosphate  of  soda(?)  with  combination.  It 
is  not  decomposed  in  the  least  when  boiled  with 
an  aqueous  solution  of  pyrophosphate  of  soda,  but 
is  almost  instantaneously  decomposed  when  boiled 
with  ordinary  (c)  phosphate  of  soda,  c  phosphate 
of  silver  being  formed.  When  the  solution  of  a 
silver  salt  is  added  to  a  mixed  solution  of  the  b 
and  c  phosphates  of  soda  the  ordinary  c  phosphate 
of  silver  is  precipitated  first,  i.  e.  before  any  pyro- 
phosphate of  silver  falls.  (Stromeyer,  Gott.  ge- 
lehrte  Am.,  1st  vol.  of  the  year  1830,  pp.  109-111 J 
also  in  Schweigger's  Journ.  fur  Ch.  u.  Phys.,  58. 
pp,  128-130.)  Soluble  in' ammonia-water,  and 
nitric  acid.  Insoluble  in  aqueous  solutions  of  the 
pyrophosphates.  Very  slightly  soluble  in  an  aque- 
ous solution  of  nitrate  of  silver.  (Schwarzenberg, 
Ann.  Ch.  u.  Pharm.,  1848,  65.  161.)  Not  com- 
pletely insoluble  in  a  very  large  excess  of  an  aque- 
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ous  solution  of  pyrophosphate  of  soda.  (H.Rose, 
1'ogg.  Ann.,  1849,  76.  17.) 

PHOSPHATE  OP  SILVER. 

I.)  di.  Permanent.  Instantly  decomposed 
2AgO,  HO,  cP05  by  water.  (Berzelius  ;  Schwar- 
zenberg.)  Insoluble  in  absolute 
alcohol,  or  in  ether.  Soluble  in  phosphoric  acid. 
( Schwar/enberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
162.) 

II.)  tri.  Insoluble,  or  very  sparingly  soluble 
8  Ag  0,  cP06  in  water.  Soluble  in  nitric  acid  and 
in  phosphoric  acid.  (Berzelius, 
Gilbert's  Ann.  Phys.,  1816,  53.  409.)  Readily 
soluble  in  phosphoric,  acetic,  and  nitric  acids  ;  also, 
in  ammonia-water,  and  in  an  aqueous  solution  of 
carbonate  of  ammonia ;  less  easily  soluble  in  solu- 
tions of  nitrate,  and  succinate  of  ammonia  ;  imper- 
fectly soluble  in  a  solution  of  sulphate  of  ammonia. 

Soluble  in  an  aqueous  solution  of  chloride  of 
ammonium,  and  also  very  imperfectly  in  a  solu- 
tion of  nitrate  of  ammonia.  (Brett,  Phil.  Mag., 
1837,  (3.)  1O.  pp.  97,  98.)  Readily  soluble,  wi'th 
decomposition,  in  aqueous  solutions  of  the  soluble 
hyposulphites.  (Herschel,  Edin.  Phil.  Journ.< 
1819,  1.  397.)  Soluble  in  ammonia-water  and  in 
nitric  acid.  (H.  Rose,  7V.)  Insoluble  in  an 
aqueous  solution  of  c  phosphate  of  soda.  (Stro- 
meyer,  Gott.  gelehrte  Anz.,  1st  vol.  of  the  year  1830, 
pp.  110,  111.)  Insoluble  in  aqueous  solutions  of 
c  diphosphate  of  soda  or  of  the  silver  salts.  (H. 
Rose,  Pogg.  Ann.,  1849,  76.  24.)  Insoluble  in 
neutral  liquors  ;  it  may  be  conveniently  and  com- 
pletely precipitated  from  the  nitric-acid  solution 
by  adding  to  this  a  slight  excess  of  carbonate  of 
silver,  in  order  to  neutralize  it.  (Chancel,  C.  R., 
49.  997.) 

When  an  equivalent  of  3  Ag  O,  P05  is  boiled 
with  an  equivalent  of  Na  0,  3  C  02,  in  aqueous 
solution,  y^jjQ-  of  it  may  be  decomposed.  While, 
on  the  other  hand,  when  an  equivalent  of  Ag  O, 
3  C  02  is  boiled  with  one  of  3  Na  O,  P05,  ffl-ffo 
of  it  may  be  decomposed.  (Malaguti,  Ann.  Ch. 
et  Phys.,  (3  )  51.  351.)  Decomposed  by  an  aque- 
ous solution  of  any  salt  of  a  sesquioxide,  with 
formation  of  an  insoluble  phosphate  of  the  sesqui- 
oxide. (Guignet,  C.  R.,  49.  455.)  It  is  not 
precipitated  from  solutions  which  contain  citrate 
of  soda.  (Spiller.)  It  is  precipitated  even  in 
presence  of  10000  pts.  of  water.  (Pfaff.) 

AnomalousPHOSPiiATE  OF  SILVER. 

I.)  Salt  of  Fleitmann  &  Henneberg"  s  1st  acid. 
"6AgO,  4P05"  Ppt.  Insoluble  in  water,  but  is 
partially  decomposed  by  long- 
continued  washing  with  water.  Soluble  in  a  very 
large  excess  of  an  aqueous  solution  of  the  corre- 
sponding soda  salt.  (F.  &  H.,  Ann.  Ch.  u.  Pharm., 
1848,  65.  pp.  329,  330,  332.)  Fleitmann  &  Hen- 
neberg  suggest  that  this  salt  may  be  the  same  as 
the  basic  metaphosphate  of  silver  of  Berzelius. 

II.)  Salt  of  Fleitmann  $*  Henneberg1  s  2d  Acid. 
"6AgO,  5POS.»  Ppt.  Very  easily  soluble  in 
an  aqueous  solution  of  the  cor- 
responding soda  salt.  (F.  &  H.,  ioc.  cit.,  p.  333.) 

ZWMtfaPHOSPHATE    OF    SlLVER    &    OF    SODA. 

3  Ag  0,  3  a»'P05  ;  3  Na  0,  3  a»'P05     Soluble  in  water. 

(Fleitmann        & 

Henneberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
pp.  310,  311.) 

PyroPHOSPHATE    OF    SlLVER  &  OF    SODA. 

a.)  Easily  soluble  in  water.  ( Strom eyer,  Gott. 
gelehrte  Anz.,  1st  vol.  of  the  year  1830,  p.  Ill  ; 
also  in  Schweiggers  Journ.  fur  Ch.  u.  Phys.,  58. 
130.) 


b  =  6  (2  Ag  0,  &P00) ;  2  Na  0,  fePOfi  +  4  Aq     Not  com- 
pletely in- 
soluble in  an  aqueous  solution  of  pyrophosphate 
of  soda.     Easily  soluble   in   nitric   acid.     (Baer, 
Pogg.  Ann.,  1848,  75.  171.) 

3/etaPnospHATE  OF  SODA. 

I.)  Monometaphosphate.     Even  when  reduced  to 

(.Strongly  heated  salt  of  Graham,      an  impalpable   pOW- 

*'*°ffip™etaPhosPha"-)  der,  it  is  only  very 

slowly    acted    upon 

by  continued  digestion  in  a  large  quantity  of  boil- 
ing water.  When  it  does  dissolve,  it  appears  to 
pass  into  No.  III.  (the  trimetaphosphate).  (Gra- 
ham, Phil.  Trans. ,1833, 123.  pp.  273-275.)  Dilute 
acids  have  no  action  upon  it,  but  alkalies,  by  long 
digestion,  withdraw  a  portion  of  the  phosphoric 
acid.  (Graham,  Ibid.,  p.  276.)  Almost  com- 
pletely insoluble  in  water.  Soluble,  however,  in 
dilute  and  concentrated  acids,  even  in  acetic  acid. 
(Maddrell,  Ann.  Ch.u.  Pharm.,  1847,  61.  63.) 

II.)  Dimetaphosphate.      The  crystallized  salt  is 

2  Na  0,  2  a''P05  &  +  4  Aq        soluble'  in     7.2     pts.   of 

water,  either  hot  or  cold. 

Completely  insoluble  in  strong  alcohol,  and  even 
very  dilute  spirit  only  dissolves  traces  of  it.  The 
anhydrous  salt  greedily  absorbs  water  from  the 
air.  It  evolves  considerable  heat  when  moistened 
with  water.  The  aqueous  solution  may  be  pre- 
served, in  the  cold,  for  months  without  decom- 
position, and  even  on  boiling  it  is  transformed 
but  slowly  to  ordinary  c  phosphate.  Very  easily 
soluble  in  concentrated  chlorhydric  acid,  from 
which  it  crystallizes  again  completely  as  neutral 
salt,  on  the  addition  of  spirit.  It  may  also  be  re- 
covered, as  neutral  salt,  from  its  solution  in  caus- 
tic soda,  when  this  is  evaporated.  It  is  most  per- 
manent in  alkaline  solutions  ;  but  on  boiling  with 
acids  it  is  rapidly  converted  to  the  ordinary 
c  phosphate,  sulphuric  acid  acting  most  quickly 
and  completely.  (Fleitmann.  Pogg.  Ann.,  1849, 
78.  pp.  247-249.) 

III.)  Trimetaphosphate.  Readily  soluble  in 
(Slightly  hrated  salt  of  Graham.)  water.  ( Graham, 

3  Na  0,  3  a»'P05  +  i  Aq  &  11£  Aq     Phil.  Trans.,  1 833, 

123.  pp.  273,  274.) 

Soluble  in  4.5  pts.  of  cold  water.  The  aqueous 
solution  may  be  preserved  in  the  cold  for  a  long 
time,  but  on  boiling  it  acquires  an  acid  reaction 
after  a  time,  and  when  this  has  once  occurred, 
further  decomposition  goes  on  more  rapidly.  In- 
soluble in  alcohol,  and  difficultly  soluble  even  in 
very  dilute  spirit.  Decomposed  to  ordinary 
c  phosphate  by  boiling  chlorhydric  acid.  Does 
not  melt  in  its  water  of  crystallization.  It  forms 
with  the  other  trimetaphosphates  many  double 
salts,  all  of  which  are  soluble  in  water.  (Fleit- 
mann &  Henneberg,  Ann.  Ch.  u.  Pharm.,  1848, 
65.  pp.  304  -309,  316.)  Easily  soluble  in  water. 
(Fleitmann,  Pogg.  Ann.,  1849,  78.  356.) 

IV.)   Tetrametaphosphate.      Permanent.      Solu- 

4  Na  0, 4  a"P05  +  8  Aq    ble  in  water  to  a  slimy  solu- 

tion ;  less  soluble  in  spirit. 
(Fleitmann,  Pogg.  Ann.,  1849,  78.  pp.  354,  355.) 

V.)  Hexametaphosphate.  Deliquescent.  Solu- 
( Glassy  metaphosphate.  Graham's  ble  in  water. 
metaphosphate.  Ordinary  metaphos-  (proust  \  Deli- 

queTesindamp 
air.  Highly  sol- 
uble in  water.  The  aqueous  solution  undergoes 
no  alteration  when  kept  for  several  months.  In- 
soluble in  alcohol.  (Graham,  Phil.  Trans.,  1833, 
123.  PP'  276-278.)  Spirit  precipitates  it  from 
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the  aqueous  solution,  as  a  concentrated  solution. 
(Fleitmann,  Po:/</.  Ann.,  1849,  78.  359.) 

Compare  Fleitinann  &  Henneberg,  Ann.  Ch.  u. 
Pharm.,  1848,  65.  pp.  305,  316.) 

Pyro PHOSPHATE  OF  SODA. 

I.)  mono  or  "acid"  Very  soluble  in  water. 
NaO  HO  6POs  (Graham,  Phil.  Trans.,  1833, 
123.  272.)  Easily  soluble  in 
water.  Only  slightly  soluble  in  alcohol.  It  is 
precipitated  from  an  acetic  acid  solution  of  the 
normal  salt  (No.  II.)  on  the  addition  of  alcohol. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  1848,  65. 
139.)  Much  more  soluble  in  water  than  mono 
(c)  phosphate  of  soda  (Na  0,  2  H  O,  cPOB). 
(Berzelius's  Lehrb.,  3.  230.) 

II.)  2  Na  0,  6P05  +  10  Aq  Permanent.  Soluhle 
in  water.  More  diffi- 
cultly soluble  in  water  than  ordinary  c  diphos- 
phateofsoda.  (Clarke.)  The  aqueous  solution 
is  not  changed  by  boiling,  or  when  kept  for  a  long 
time.  The  salt  is,  however,  converted  into  the 
ordinary  c  phosphate  when  heated  with  sulphuric, 
chlorhydric,  acetic,  or  even  phosphoric  acid. 
The  aqueous  solution  dissolves  most  of  the  metal- 
lic pyrophosphates,  with  formation  of  easily  soluble 
double  salts.  (Stromeyer,  Gb'tt.  gelehrte  Anz., 
1st  vol.  of  the  year  1830,  pp.  Ill,  113;  also  in 
Schweigger's  Journ.fur  Ch.  u.  Phys.,  58.  pp.  130, 
132.)  For  the  stability  of  aqueous  solutions  of 
this  salt,  see  also  under  pyrophosphoric  acid,  or 
H.  Rose,  Pogg.  Ann.,  1849,  76.  20.  Pyrophos- 
phate  of  soda  is  not  sensibly  soluble  in  alcohol. 
(Persoz,  Ann.  Ch.  et  Phys.,  (3.)  20.  325.) 

PHOSPHATE  OP  SODA. 

I.)  mono.     Very  easily  soluble   in   water;  not 

Na  0,  2  H  0,  cP06  +  2  Aq     easily  soluble  in  alcohol. 

(Graham.)     Insoluble  in 

alcohol.  (Berzelius's  Lehrb.)  This  salt  is  pre- 
cipitated when  alcohol  is  added  to  a  solution 
of  ordinary  phosphate  of  soda  in  nitric  acid. 
(Schwarzenberg,  Ann.  Ch.  u.  Pharm.,  1818,  65. 
140.) 

II.)  di. 

a.)  Containing  no  water  of  crystallization.  Solu- 
2  Na  0,  H  0,  cP06  ble  in  water. 


*  The  boiling- 
point  is  ele-      Difference, 
vated. 

.     .     0.0 

0.5  11.0 

1.0  10.0 

1.5  10.0 

2.0  9.8 

2.5  9.5 

3.0  9.1 

3.5  8.7 

4.0  83 

4.5  7.8 

5.0  7.3 

5.5  6.9 

6.0  6.6 

6.5  6.4 
.     .     6.6 

The  point  of  ebullition  of  pure  water,  observed 

in  a  glass-tube  containing  bits  of  metallic  zinc, 
having  been  99.9°.  (Legrand,  Ann.  Ch.  et  Phys., 
1835,  (2.)  59.  433.) 

6  =  2  Na  0,  H  0,  cP06  +  M  Aq       Nonefflorescent. 
This      salt      is 

contained  in  hot  solutions  of  common  phosphate 
of  soda,  and  may  be  obtained  when  those  are 
evaporated  at  temperatures  superior  to  33° ;  at 


In  a  solution  containing 
for  100  pts.  of  water,  pta. 
of  dry  2  Na  0,  H  O,  POS 

0.0     ... 

11.0 

21.0 

31.0 

40.8 

50.3 

59.4 

68.1 

76.4 

84.2 

91.5 

98.4 
105.0 
111  4 


lower  temperatures  the  compound  c  crystallizes 
out.  (Clark.) 

c  =  2  Na  0,  H  0,  cPOc  +  24  Aq  Effloresces  rapidly. 
(Common  Phosphate  of  Soda.  Neutral  Soluble  in 
Phosphate  of  Soda.  Pearl  Salt.)  g.48  ptS.  of 

water  at  17°; 

or  100  pts.  of  water  at  17°  dissolve  11.8  pts.  of  it.; 
or  the  aqueous  solution  saturated  at  17°  contains 
10.6%  of  it,  or  4.2%,  of  the  anhydrous  salt,  and  is 
of  1.0442  sp.  gr.  (H.  Schiff,  Ann.  Ch.  u.  Pharm., 
1859,109.  326.)  Soluble  in  4  pts.  of  cold  and 
in  2  pts.  of  boiling  water  ;  the  saturated  cold  solu- 
tion containing  20%  of  it,  and  the  boiling  saturated 
solution  33.33%.  (Pagenstecker.)  This  salt  is 
much  less  soluble  in  water  than  has  been  stated 
by  Pagenstecker;  the  erroneous  results  of  this 
chemist  were  probably  due  to  the  formation  of 
supersaturated  solutions,  a  phenomenon  to  which 
phosphate  of  soda  is  peculiarly  liable.  (H.  Schiff, 
Ann.  Ch.  u.  Pharm.,  1858,  108.  331.)  Soluble  in 
4  pts.  of  water  at  18.75°.  (Abl,  from  (Esterr. 
Zeitschrift  fur  Pharm.,  8.  201,  in  Canstatt's 
Jahresbericht,  fur  1854,  p.  76.)  The  aqueous 
solution  saturated  at  15°  is  of  1.046912  sp.  gr.,  and 
contains  dissolved  in  every  100  pts.  of  water  at 
least  12.735  pts.  of- it.  (Michel  &  Krafft,  Ann: 
Ch.  et  Phys.,  (3.)  41.  pp.  478,  482.)  100  pts.  of 
water  at  18.3°  dissolve  26.77  pts.  of  it.  [T.]  Very 
soluble  in  water,  but  much  more  soluble  in  hot 
than  in  cold  water.  (Mitscherlich,  Ann.  Ch.  et 
Phys.,  1821,  (2.)  19.  pp.  388,407.)  It  melts  in  its 
water  of  crystallization,  at  a  temperature  below 
100°;  and  is  very  liable  to  form  supersaturated 
solutions  like  sulphate  of  soda.  (Gay-Lussac.) 
The  saturated  aqueous  solution  boils  at  105.5°. 
(T.  Griffiths,  Quar.  J.  ScL,  1825,  18.  90;  at 
106.6°  (Legrand.)  Insoluble  in  alcohol. 

An  aqueous  Contains  (by  experi- 

solution  of  ment)  2  Na  0,  H  0, 

sp.  gr.  (at  19°)  P06  +  24  Aq  (per  cent). 

1.0442 10.588 

1.0292  6.988 

1.0220  5.294 

1.0198  4.659 

1.0160  3495 

1.0114  2.330 

1.0067 1.165 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  108.  331.) 
From  these  results  Schiff  calculates  the  follow- 
ing table  by  means  of  the  formula  :  — 
D  =  1  +  0.00415  p  +  0.00000355  p2,  —  in  which 
D  =  the  sp.  gr.  of  the  solution  and  p  the  per- 
centage of  substance  contained  in  the  solution. 


An  aqueous  solution  of 
sp.  gr.  (at  19°) 


Contains 

Per  cent  of     Per  cent  of  anhy- 
2  Na  0,  H  0,      drous  2  Na  0, 
P05+  24  Aq.          H  0,  P05. 


1.0041 

1 

0  397 

.0083 

2 

0.794 

.0125 

3 

1.191 

.0166 

4 

1.588 

.0208 

5 

1.985 

.0250 

6 

2.382 

.0292 

7 

2.779 

.0332 

8 

3.176 

.0376 

9 

3.573 

.0418 

10 

3.970 

.0460 

11 

4.367 

.0503 

12 

(H.  Schiff,  Ann. 

Ch.  u.  Pharm., 

1859,  110.  70. 

III.)   tri. 

a  =  anhydrous 
3NaO,cPOB 
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An  aqueous  solution 
ofsp.gr.  (at  15°) 


ft  =  crystallized.    Permanent.    100  pts.  of  water 

3  NaO,  cPOg  +  24  Aq     at  15.56°  dissolve  19.6  pts.  of 

it;  or  1  pt.  of  it  is  soluble  in 

5.1  pts.  of  water  at  15.56°.  It  melts  in  its  water 
of  crystallization  at  76.67°.  (Graham,  Phil. 
7/v/H.s.,  1833,  123.  pp.  254,  255.)  Soluble  in 
3.94  pts.  of  water  at  15°  ;  or  100  pts.  of  water  at 
15°  dissolve  28.3  pts.  of  it;  or,  the  aqueous  solu- 
tion saturated  at  15°  contains  22.03%  of  it,  or  9.5% 
of  the  anhydrous  salt,  and  is  of  1.1035  sp.  gr. 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,  113.  350.) 

Contains  (by  experi- 
ment) per  cent  of 
3  Na  0,  P05  +  24  Aq. 

1.0193    .......    4.40 

1  .0393  8.80 

1.0495  11.00 

1.0812  17.60 

1.1035     ......     22.03 

From  these  results  Schiff  deduces  the  formula  : 
D  =  1  +  0.004279  p  +  0.00001742  p2,  in  which 
D  &a  sp.  gr.  of  the  solution  and  p  the  percentage 
of  substance  in  the  solution,  by  means  of  which 
Ott  has  calculated  the  following  table. 

An  aqueous  solution  Contains      ^ 

of  sp.  gr.  (at  15°)  Per  cent  of  Per  cent  of 

3NaO,P05  +  24Aq.    3  Na  0,  P05. 

.0043  .. 
.0086 
.0130 
.0174 
.0218 
.0263 
.0308 
.0353 
.0399 
.0445 
0492 
.0539 
.0586 
.0633 
.0681 
0729 
.0778 
.0827 
.0876 
.0925 
.0975 
.1025 
.1076 
.1127  .. 


.  0.432 
0.864 
1.297 
1.729 
2.161 
2.593 
3.025 
3.458 
3.890 
4.322 
4.754 
5.186 
5.619 
6.051 
6.483 
6.915 
7.347 
7.780 
8.212 
8.644 
9076 
9.508 
9.941 
.  10.373 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,113.  196.) 

^wa/Htt/OMsPHOSPHATK    OF    SODA. 

I.)   Salt  of  Fleitmann  $•  Henneberg'  s  1st  acid. 

a  =  normal.     Soluble  in  about  2  pts.   of  cold 

"  6  NaO,  4  P  05  -4-  x  Aq  "     water.     The  aqueous  so- 

lution     is     exceedingly 

easily  decomposed.  Although  abundantly  solu- 
ble in  water,  as  stated  above,  it  dissolves  very 
difficultly  and  with  extreme  slowness.  Very 
easily  decomposed  by  acetic  acid.  (Fleitmann  & 
Henneberg,  Ann.  Ch.  u.  Pharm.,  1848,  65.  pp. 
324-328;  compare  Laurent  &  Gerhardt,  Gme- 
lin's  Handbook,  3.  96.) 

6  =  acid.      Salt  of  Fleitmann    and  Henneberg's 
"  4  Na  0,  2  H  0,  4  P05  "       1  st  acid?     (  Fleitmann  & 
Henneberg,       loc.       cit., 
p.  328.) 

II.)  Salt  of  Fleitmann  and  Ilenneberq's  2d  arid. 
"  6  Na  0,  5  P06."     Soluble  in  water.     (  Fleitmann  & 
Henneberg,  Ann.  Ch.  u.  Pharm., 
1848,  65.  333.) 

SODA  &  OF  STRONTIA. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Soluble  in  water.  (Fleitmann  &  Henneberg,  Ann- 
Ch.  u.  Pharm.,  1848,  65.  pp.  315,  309.) 

PyroPnospiiATE  OF  SODA  &  OF  STRONTIA. 
9  (2  Sr  0,  ftPOs)  ;  2  Na  0,  &POfi  +  18  Aq(?)  Somewhat 

soluble  in 

water,  and  ammonia-water.  Insoluble  in  an 
aqueous  solution  of  pyrophosphate  of  soda  or  in 
alcohol.  Easily  soluble  in  chlorhydric  and  nitric 
acids.  (Baer,  Poyg.  Ann.,  1848,  75,  pp.  166, 
164.) 

PyroPnosPHATE  OF  SODA  &  of  sesquioxide  OF 
URANIUM.  Soluble  in  water.  (Stromeyer,  Gait, 
gelehrte  Anz.,  1st  vol.  of  the  year  1830,  p.  Ill  ; 
also  in  Schweiggers  Journ.  fur  Ch  u.  Phys.,  58. 
130.)  Extremely  soluble  in  water.  (Persoz, 
Ann.  Ch.  u.  Phys.,  (3.)  20.  322.) 

PHOSPHATE  OF  SODA  &  OF  URANIUM.  Ppt. 
NaO,  5Ur203,  2  cP05 

PHOSPHATE  OF  SODA  &  OF  VANADIC  ACID. 
Very  slowly  soluble  in  water. 

PyroPnospHATE  OF  SODA  &  or  YTTRIA. 
Soluble  in  water.  (Stromeyer,  Gott.  gelehrte  Anz., 
1st  vol.  of  the  year  1830,  p.  Ill  ;  also  in  Schweiy- 
ger's  Journ.  fur  Ch.  u.  Phys.,  58.  130.) 

TWJ/etaPnospHATE  OF  SODA  &  OF  ZINC. 
Na  0,  2  Zn  0,  3  o'"P05  +  x  Aq  Soluble  in  water. 
(Fleitmann  &  Hen- 
neberg, Ann.  Ch.  u.  Pharm.,  1848,  65.  pp.  315, 
309.) 

PHOSPHATE  or  SOLANIN. 

PHOSPHATE  OF  STANNETHYL.  Insoluble  in 
water. 

MetoPnospHATE  OF  STRONTIA. 

I.)  Dimetaphosphate  ?  Insoluble  in  water,  and 
SrO,aP05  dilute  acids.  Decomposed  by  warm 
concentrated  sulphuric  acid.  (Mad- 
drell,  Ann.  Ch.  u.  Pharm.,  1847,  61.  61.)  Not  de- 
composed by  digestion  in  solutions  of  the  alkaline 
carbonates.  (Fleitmann,  Pogg.  Ann.,  1849,  78. 
352.) 

II.)  Trimetaphosphate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Rose,  Pogg. 
Ann.,  1849,  76.  9.) 

PyroPnospHATE  OF  STRONTIA.  Somewhat 
2  Sr  0,  bPOs  4-  Aq  soluble  in  water.  Easily  solu- 
ble in  nitric  or  chlorhydric 
acid.  Insoluble  in  acetic  acid,  or  in  an  aqueous 
solution  of  pyrophosphate  of  soda.  (Schwarzen- 
berg,  Ann.  Ch.  u.  Pharm.,  65.  144.)  Insoluble  in 
an  aqueous  solution  of  pyrophosphate  of  soda,  or 
rather  only  very  slightly  soluble  therein  when 
recently  precipitated.  (Stromeyer,  Gott.  gelehrte 
Anz,  1st  vol  of  the  year  1830,  p.  Ill  ;  also  in 
Schweiyper's  Journ.  j'iir  Ch.  u.  Phys.,  58.  130.) 

PHOSPHATE  OF  STRONTIA. 

I.)  di.  Permanent.  Insoluble  in  water.  Ea- 
2  Sr  0,  H  0,  cP05  sily  soluble  in  phosphoric,  chlor- 
hydric, and  nitric  acids.  (Vau- 
quelin.) 

Soluble  in  a  boiling  aqueous  solution  of  chloride 
of  ammonium,  with  evolution  of  ammonia  (Fuchs; 
Dema^ay,  Ann.  der  Pharm.,  1834,  11.  251.) 
Easily  soluble,  when  recently  precipitated,  in  cold 
aqueous  solutions  of  chloride  of  ammonium  and 
nitrate  of  ammonia,  and  cannot  be  completely 
precipitated  therefrom  by  an  excess  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  pp.  96,99,  com- 
pare p.  334.) 

When  an  equivalent  of  2  Sr  0,  H  O,  P  05  is 
boiled  with  an  equivalent  of  Na  O,  2  C  02,  in 
aqueous  solution,  2T^fJ  of  it  may  be  decomposed. 
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While,  on  the  other  hand,  when  an  equivalent  of 
Sr  O,  2  C  O,  is  boiled  with  an  equivalent  of 
2  Xa  0,  II  O,  P  Os  T4/g-  of  it  may  he  decomposed. 
(MaltgUti,  Ann.  Ch.et  Phys.,  (3.')  51.  351.)  Sol- 
uble in  aqueous  solutions  of  chloride  of  ammo- 
nium, and  of  nitrate  and  succinate  of  ammonia 
( Wittstein ),  and  of  normal  citrate  of  soda.  ( Spil- 
Icr.)  Partially  decomposed  when  boiled  with  an 
aqueous  solution  of  carbonate  of  potash  or  car- 
bonate of  soda.  (Dulong,  Ann.  de  Chim.,  82. 
279.) 

PHOSPHATE  OF  STRYCHNINE. 

I.)  mono.     Soluble  in  5  (a)  6  pts.  Of  cold  water, 

N,  j  C4,  HM  04«  .  H  0,  2  H  0,  cP05  +  4  Aq    JJjJ^  ^^ 

er  quantity 
of  hot  water.     (Anderson,  J.  Ch.  Soc.,  I.  56.) 

II.)  rfi.  Less  soluble  in  water  than  the  mono- 
2(N,{c4,H,,04".HO),HO,POe+18Aq  J*  }S  J.  C 

(Ander- 
son, loc.  cit.) 

PHOSPHATE  OF  SULPHATE  OF  POTASH.  De- 
K  0,  S  Os ;  3  H  0,  POS  composed  by  water,  and 

alcohol.     (Jacquelin.) 

PHOSPHATE  OF  TELLURIUM.  Insoluble  in 
water.  (Berzelius.) 

PHOSPHATE  OF  THORIA.     Insoluble  in  water, 

2  Th  0,  HO,  cPOs    or  in    phosphoric   acid.      (Ber- 

zelius, Pogg.   Ann.,    1829,    16. 
411.) 

PHOSPHATE  of  protoxide  OF  TIN.     Insoluble  in 

3  Sn  0,  cP05     water. 

Insoluble  in  aqueous  solutions  of 
chloride  of  ammonium  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  98.)  Soluble 
in  chlorhydric  acid  and  in  an  aqueous  solution  of 
caustic  potash. 

PHOSPHATE  of  binoxide  OF  TIN.  Insoluble  in 
2  Sn  0.,  P06+  10  Aq  nitric  acid.  (Reynoso,  Ann. 
Ch.  et  Phys.,  (3.)  34.  323.) 
In  general  it  has  the  same  solubility  as  hydrated 
metastannic  acid.  [SeeperOxide  of  Tin.]  (Fre- 
senius,  Quant.,  p.  161.) 

PHOSPHATE  of  binoxide  OF  TITANIUM.  Insolu- 
ble in  water.  Soluble  in  phosphoric  acid,  and  in 
an  aqueous  solution  of  chloride  of  titanium. 
(Rose.) 

PHOSPHATE  OF  TOLUIDIN. 

PHOSPHATE  of  protoxide  OF  URANIUM.     Com- 

2  UrO,  HO,  cP06  +2  Aq    pletely  insoluble  in  water, 

and  is  insoluble  while  yet 

moist  in  dilute  chlorhydric  acid.  Very  sparingly 
soluble  in  concentrated  chlorhydric  acid,  and  is 
roprecipitated  therefrom  on  the  addition  of  water. 
Decomposed  by  a  solution  of  caustic  potash. 
(Rammelsberg.) 

PyroPnospHATE  of  sesguioxide  OF   URANIUM. 

•2  Ur,  0,,  &POe  +  5  Aq      Efflorescent.      Insoluble   in 

water,     alcohol,    or    ether. 

Soluble  in  nitric  acid,  from  which  it  is  reprecipi- 

tiitt-d   on  the  addition  of  an  alkali.     (A.  Girard, 

'.'.,   1852,  34.  24.)      Soluble  in   an   aqueous 

(•.elation  of  pyrophosphate  of  soda.     (Stromeyer, 

dun.  grlrhrte   Anz.,   1st   vol.   of    the  year    1830, 

p.  Ill  ;  also  in  Schweigger's  Journ.fur  Ch.  u.  Phys., 

58.  130  ;  A.  Girard,  'loc.  cit.) 

PHOSPHATE  of  sesf/uioxide  OF  URANIUM. 
I.)  Ur,  0,,  eP06  +  5  Aq      Hygroscopic.     Partially 
soluble   in   water,  with 
separation  of  a  basic  salt.     (Werther.) 


II. )   2  Ur,  03,  P  05,  &  +  4  Aq  &  9  Aq 


acetic  acid. 


Insoluble  in 
water     or 
Easily  soluble  in  the  mineral  acids. 


(Arendt  &  W.  Knop.J  Insoluble  in  water.  Sol- 
uble in  a  solution  of  carbonate  of  ammonia.  (Wer- 
ther.) Is  not  precipitated  from  solutions  contain- 
ing citrate  of  soda.  (Spiller.)  Soluble  in  an 
aqueous  solution  of  carbonate  of  potash.  (Ebel- 
men,  Ann.  Ch.  et  Phys.,  (3.)  5.  220.) 

III.)  acid.  Soluble  in  water.  (Berzelius's 
Lehrb.) 

PHOSPHATE  of  binoxide  OF  VANADIUM. 

I.)  normal.  Quickly  deliquescent.  Soluble  in 
V  0,,  H  0,  cP05  water.  Insoluble  in  alcohol. 
After  having  been  ignited  it  is  in- 
soluble in  water.  (Berzelius's  Lehrb.,  3.  1053.) 

II.)  "basic.1'  Not  entirely  soluble  in  water. 
Insoluble  in  alcohol. 

PHOSPHATE  of  teroxide  OF  VANADIUM  (Vana- 
dic  Acid.) 

I.)  normal.     Verv  slowly  soluble  in  water. 
2  V  03,  3  H  0.  3  cP05" 

II.)  acid.  Deliquescent.  Soluble  in  water. 
(Berzelius's  Lehrb.) 

"  PHOSPHATE  OF  VANADIC  ACID  &  OF  Si- 
2Si08,  P06;2  V03,  P05 +6  Aq  LILIC  ACID." 

Tolerably  solu- 
ble in  water.  (Berzelius.) 

PyroPnospHATE  OF  YTTRIA.  Soluble  in  an 
aqueous  solution  of  pyrophosphate  of  soda,  with 
combination.  (Stromeyer,  Gb'tt.  gelehrte  Anz.,  1st 
vol.  of  the  year  1830,  p.  Ill  ;  also  in  Schweigger's 
Journ.fur  Ch.  u.  Phys.,  58.  130.) 

PHOSPHATE  OF  YTTRIA. 

I.)  acid.  Soluble  in  phosphoric  acid.  (Gado- 
lin.) 

II.)  di.     Insoluble   in   water.      Soluble,   with 
2  Y  0,  P06      combination,  in  phosphoric  acid.   Sol- 
uble in  chlorhydric,  and  nitric  acids, 
from  which  solutions,  when  saturated,  the  tri-salt 
is  deposited  on  boiling.     (Berzelius.) 


III.)  tri. 
3  Y  0,  P  05 


Insoluble  in  water,  or  in  acids  after 
it  has  been  ignited.  Before  ignition 
it  is  soluble  in  acids. 

OF  ZINC. 

I.)  Dimetaphosphate. 

a  =  anhydrous.       Unacted    upon    by   acid    or 
2  Zn  0,  2  o''P05      alkaline  solvents,  with  the  excep- 
tion     of    boiling      concentrated 
sulphuric   acid.      It  is   not  decomposed   to  any 
perceptible    extent    by    boiling    aqueous     solu- 
tions of  the  sulphides  of  sodium  or  ammonium  ; 
but  solutions  of  the  alkaline  carbonates  abstract 
its  acid.     (Fleitmann,  Pogg.  Ann.,  1849,  78.  350.) 
b.)  crystallized.     Insoluble  in  water.     Only  diffi- 
2Zn  0,  2  a»P00  +  8  Aq      cultly  decomposed  by  boil- 
ing acids.    (Fleitmann,  loc. 
cit.,  p.  258.) 

II.)  Trimetaphosphate.  Appears  to  be  soluble 
in  water.  (Fleitmann,  cited  by  H.  Rose,  Pogg. 
Ann.,  1849,  76.  9.) 

III.)  Hexametaphosphate.  Appears  to  be  solu- 
ble in  water.  (H.  Rose,  Pogg.  Ann.,  1849,  76. 
4.) 

IV.)?  As  prepared  by  burning  hyposulpho- 
phosphate  of  zinc,  metaphosphate  of  zinc  is  solu- 
ble in  water.  (Berzelius.) 

ATE  OF  ZINC.     Soluble  in  acids, 
2  (2  Zn  0,  &P06)  +  3  Aq      even    in   sulphurous  acid. 
Also  soluble   in   aqueous 
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solutions  of  caustic  potash,  and  ammonia.  From 
the  solution  in  ammonia-water  alcohol  precipitates 
a  syrupy  mass.  (Schwarzenberg,  Ann.  Ch.  u. 
Pharm.,  1848,  65.  151.)  It  is  not  decomposed  in 
the  least  by  a  boiling  aqueous  solution  of  pyro- 
phosphate  of  soda,  but  is  immediately  decomposed 
by  a  boiling  solution  of  ordinary  c  phosphate  of 
soda,  c  phosphate  of  zinc  being  precipitated. 
(Stromeyer,  Gott.  gelehrte  Anz.,  1st  vol.  of  the  year 
1830,  p.  110  ;  also  in  Schweigger's  Journ.f'dr  ('it.,  n. 
Phys.,  58.  129.)  Soluble  in  an  aqueous  solution 
of  pyrophosphate  of  soda,  and  the  solution  re- 
mains clear  when  boiled.  Also  soluble  in  an 
aqueous  solution  of  sulphate  of  zinc,  but  this  so- 
lution becomes  cloudy  on  being  heated,  and  the 
precipitate  formed  does  not  disappear  again  on 
cooling.  (H.  Rose,  Pogg.  Ann.,  1849,  76.  19.) 

PHOSPHATE  OF  ZINC. 

I.)  peracid.     Soluble  in  water.     (Wenzel.) 

II.)  mono.  Nearly  insoluble  in  water.  (Par- 
ZnO,  2H  0,  cP06+2Aq  rish's  Pharm.,  p.  491.) 
Soluble  in  water.  (Ore's 
Diet.) 

III.)  di.    Insoluble  in  water.     Soluble  in  phos- 

2  Zn  0,  H  0,  cP05  +  2  Aq     phoric  acid.     ( Berzelius's 

Lehrb.) 
IV.)  tri.    Insoluble  in  water.    Soluble  in  acids, 

3  Zn  0,  cP05     in   ammonia-water,  and  in  aqueous 

solutions  of  carbonate,  sulphate,  and 
nitrate  of  ammonia,  of  chloride  of  ammonium,  and 
of  caustic  potash. 

Soluble  in  a  boiling  aqueous  solution  of  chlo- 
ride of  ammonium,  with  evolution  of  ammonia. 
(Fuchs;  Demar^ay,  Ann.  der  Pharm.,  1834,  11. 
251.)  When  recently  precipitated  it  is  soluble  in 
a  hot  aqueous  solution  of  chloride  of  ammonium. 
Somewhat  less  easily  in  a  solution  of  nitrate  of 
ammonia.  (Brett,  Phil.  Mag,,  1837,  (3.)  10.  97.) 
Easily  soluble  in  aqueous  solutions  of  the  salts  of 
zinc.  Solutions  thus  obtained  become  slightly 
turbid  on  heating  and  not  entirely  clear  again  on 
cooling,  (H.  Rose,  Pogg.  Ann.,  1849,  76.  25.) 

OF  ZINC  &  OF  ZINCAMMO- 


n.. 

Cu3P 
III 

Cu0P 


Cr2P  chlorhydric  acid;  difficultly  soluble  in 
nitric  acid,  and  in  aqua-regia  (II.  Rose) ; 
insoluble  in  everything  else,  even  in  fluorhydric 
acid.  (Berzelius.) 

Jh'PnospHiDE  OF  COBALT.  Insoluble  in  chlor- 
Co3  P  hydric  acid.  Easily  soluble  in  nitric  acid. 

PHOSPHIDE  OF  COPPER. 

I.)  di. 

Cu2  P 

I  tri.  Soluble  in  hot  concentrated  sulphuric, 
nitric,  and  chlorhydric  acids. 

.)  hexa.  Insoluble  in  chlorhydric  acid  ;  but 
soluble  in  nitric  acid,  and  in  aqua-regia, 
with  formation  of  phosphoric  acid.  (H. 
Rose.) 

IV.)  Cu3P2 
a 

ft  Insoluble  in  chlorhydric  acid.  Soluble  in 
nitric  and  in  hot  concentrated  sulphuric  acids. 
(Berzelius's  Lehrb.) 

V.)   Cu4P  ;  Cu6P 

PHOSPHIDE  OF  COPPER  &  OF  ZINC. 
Cu0  P  ;  Zn6  P 

PHOSPHIDE  OF  GLUCINUM.  Decomposed  by 
water. 

PHOSPHIDE  OF  GOLD. 

PHOSPHIDE  OF  HYDROGEN.       Vid.  Phosphu- 
retted  Hydrogen.  [No.  I.  (solid.)] 
PHOSPHIDE  OF  IRIDIUM. 
PHOSPHIDE  OF  IRON. 

I.)  Unacted  upon  by  chlorhydric  or  nitric  acid. 
Fe2P  (Hooslef.) 

Soluble  only  in  strong  nitric  acid, 
or  in  aqua-regia.     (H.  Rose.) 
Same  solubility  as  No.  II.     (H. 


(Bette.) 

PHOSPHATE  OF  ZIRCONIA.  Insoluble  in  wa- 
2  Zr2  03,  3  P05  ter. 

PHOSPHETHYLIC  ACID.  Vid.  EthylPhos- 
phoric  Acid. 

PHOSPHIDES.  All  the  metallic  phosphides  are 
either  insoluble  in  water  or  immediately  decom- 
posed by  it.  (Persoz,  Chim.  Mol.ec.,  p.  463.) 

PHOSPHIDE  OF  ALUMINUM.  Decomposed  by 
water.  (Deville.) 

PHOSPHIDE  OF  ANTIMONY. 

PHOSPHIDE  OF  BARIUM.  Decomposed  by 
water.  (Dulong.) 

PHOSPHIDE  OF  BISMUTH. 

PHOSPHIDE  OF  CADMIUM.  Soluble,  with  de- 
composition, in  chlorhydric  acid. 

PHOSPHIDE  OF  CALCIUM.    Permanent  in  dry 

Caa  P       air.     Decomposed  by  water  and  by  acids. 

Unacted  upon  by  concentrated  nitric  acid, 

but  decomposed  by  dilute  acid.      (P.  Thenard, 

Ann.  Ch.  et  Phys.,  (3.)  14.  14.) 

PHOSPHIDE  OF  CERIUM.  Unacted  fcpon  by 
strong  acids. 

PHOSPHIDE  OF  terCHLORAcETYL.  Vid.  ter- 
ChlorAcetylPhosphin. 

OF    CHROMIUM.    Insoluble  in 
64 


II.)  Fe3Pa 

III.)  Fe4  P 
Rose.) 

IV.)    Fe6P 


Unacted  upon  by  chlorhydric    or 
nitric  acid.     (Hooslef.) 
PHOSPHIDE  OF  LEAD.    Insoluble  in  water. 

PHOSPHIDE  OF  MANGANESE.  Insoluble  in 
chlorhydric  acid. 

PHOSPHIDE  OF  MERCURY. 
HgP 

PHOSPHIDE   OF  MERCURY  with  SULPHATE  OF 

P  {  Hg,  ;  2  (3  Hg  0, 2  S  03)  +  4  Aq        MERCURY.  In- 
I  soluble  in  cold 

water.      Solu- 
ble in  aqua-regia.     (H.  Rose.) 

PHOSPHIDE  OF  NICKEL.  Insoluble  in  chlor- 
Ni3P  hydric,  soluble  in  nitric  acid. 

PHOSPHIDE  OF  NiTROGEN(of  Liebig  &  Woeh- 
ler,  and  of  H.  Rose).  Vid.  Phospham. 

PHOSPHIDE  OF  OSMIUM. 

PHOSPHIDE  OF  PALLADIUM. 

PHOSPHIDE  OF  PLATINUM. 

PHOSPHIDE  OF  POTASSIUM.  Decomposed  by 
water.  Unacted  upon  by  petroleum. 

PHOSPHIDE  OF  SELENIUM.  Phosphorus  and 
selenium  may  be  melted  together  in  all  propor- 
tions. The  compounds  S  P2  and  S  P3  are  par- 
tially decomposed  by  water.  They  are  soluble  in 
aqueous  solutions  of  the  caustic  alkalies,  with  de- 
composition. (Berzelius.) 

PHOSPHIDE  OF  SILVER. 

PHOSPHIDE  OF  SODIUM.  Decomposed  bv 
water.  (Dumas,  Jr.) 

PHOSPHIDE  OF  STRONTIUM.  Decomposed  by 
water.  (Dumas,  2V.) 
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PHOSPHITES. 


PHOSPHIDE  OF  THORIUM.  Unacted  upon  by 
water. 

PHOSPHIDE  OF  TIN. 

PHOSPHIDE  OF  TITANIUM. 

PHOSPHIDE  OF  YTTRIUM.  Decomposed  by 
water.  (Wa-hler.) 

PHOSPHIDE  OF  ZINC. 

I.)  PZn  Unacted  upon  by  hot  chlorhydric  acid. 
(Hooslef.) 

II.)  Zn,  P  Decomposed  by  chlorhydric  acid. 
(Hooslef.) 

Phosphide  of  zinc  is  totally  insoluble  in  water. 
(H.  Rose.) 

PHOSPHOROUS  ACID. 

a  =  anhydrous.    Easily  soluble  in  water. 


b 
3  HO 


hydrated.     Very  deliquescent.      Sol 
,  P03    water.      The  alkaline  phosphit 


Soluble  in 
ites  are 

easily  soluble  in  water;  most  of  the 
other  salts  are  insoluble  in  water,  but  soluble  in 
phosphorous  acid.  All  the  phosphites  are  insolu- 
ble in  alcohol. 

PHOSPHITE  OF  ALUMINA.  Sparingly  soluble 
2A1.  03,  3P08  in  water.  (Berzelius's  Lehrb., 

3.478.) 

PHOSPHITE    OF     AMMONIA.        Deliquescent. 

2  N  U4  0,  H  0,  P  03     Soluble  in   water.     Insoluble 

in  alcohol.     (Fourcroy.)     100 

pts.  of  water  at  15.5°  dissolve  50  pts.  of  it  ;  more 

soluble  in  hot  water.     (Ure's  Diet.)     Soluble  in 

2  pts.  of  cold,  and  in  less  hot  water.     (Berzelius's 
Lehrb.) 

Deliquescent.  Very  soluble  in  water.  (A. 
Wurtz,  Ann.  Ch.  et  Phys.,  (3.)  16.  210.) 

PHOSPHITE  OF  AMMONIA  &  OF  MAGNESIA. 
Only  slightly  soluble  in  water.  (Fourcroy  & 
Vauquelin.) 

PHOSPHITE  OF  AMMONIA  &  OF  POTASH. 
Difficultly  soluble  in  water.  (H.  Kose.) 

PHOSPHITE  OF  AMYL. 

I.)  mono.      Vid.  A  my  1  Phosphorous  Acid. 
C10  H1t  0,  2  II  0,  P  03 

II.  »  (H.     Insoluble  in  water,  or  in  a  weak  aque- 

(Amy'Photphnrnux  Ether.)     ous  solution  of  carbonate 

2C10IIU0,  HO,  P03          of  soda.       Soluble   in    a 

strong    solution    of    car- 

bonate of  soda,  and  in  ether.  (A.  Wurtz,  Ann. 
Ch.  ft  Pliys.,  (3  )  16.  pp.  223,  227.) 

III.)  tri.     Insoluble  in  water.      Soluble  in  al- 

3  C10  Hu  O,  P  08    cohol,   and   ether.      (Kailton,  .7. 

Ch.  Soc.t  7.  219.)  Sparingly  sol- 
uble in  water.  Soluble  in  alcohol,  and  ether. 
(-Williamson  &  Railton.) 

PHOSPHITB  OF  ANTIMONY.  Soluble  in  an 
2  Sb  Os,  3  H  0.  3  P  03  excess  of  chlorhydric  acid. 

(H.Rose.) 

PHOSPHITE  OF  BARYTA. 
I.)  mono.     Easily  soluble  in  water.     (H.  Rose.) 
Ba  0,  2  H  0,  P  03  -f  Aq      Decomposed     by    boiling 
water  to  an  insoluble  basic 

and  an  insoluble  acid  salt.  Insoluble  in  alcohol. 
(A.  Wurtz,  Ann.  Ch.et  Phys.,  (3.)  16.  211.) 

II.)  di.     Efflorescent.     Very  slightly  soluble  in 

2  Ba  0,  II  0,  P  0,  +  Aq    water.     Soluble  in  an  aque- 

ous solution  of  chloride  of 

ammonium.  (Wackcnroder,  Ann.  Ch.  u.  Pharm., 
41.  315.)  100  pts.  of  water  at  15.5°  dissolve 
o.-Jo  pt.  of  it.  (Ure's  Diet.)  Soluble  in  phos- 
phorous acid,  with  combination.  (Berzelius's 
L>hrb.)  Soluble  in  dilute  chlorhydric  acid. 
(Kuilton.) 


PHOSPHITE  OF  BARYTA  &  OF  ETHYL. 
I.)  2  BaO,  C4H50,  P03     Soluble   in   water,  but 
the  solution  is  decom- 
posed by  boiling.     (Railton.) 
II.)  BaO,  2C4H50,  P03        Very     deliquescent. 
Extremely     soluble 

in  water.  Soluble  in  dilute,  but  only  slightly 
soluble  in  absolute  alcohol.  (Railton.) 

PHOSPHITE  OF  BISMUTH.  Insoluble  in  water. 
2Bi03,  3P03 

PHOSPHITE  OF  CADMIUM.    Ppt. 

2  Cd  0,  H  0,  P  Os 

PHOSPHITE  of  sesquioxide  OF  CHROMIUM.  Al- 
2  Cra03,  3  HO,  3P  03  most  insoluble  in  water.  (H. 
Rose.) 

PHOSPHITE  OF  COBALT.  Difficultly  soluble 
2  Co  0,  H  o,  P  03  in  water.  (H.  Rose.) 

PHOSPHITE  OF  COPPER.  Insoluble  in  water. 
2CuO,  HO,  POs  +  4  Aq  (H.  Rose.) 

PHOSPHITE  OF  ETHYL. 

I.)  mono.     Vid.  Ethyl  Phosphorous  Acid. 

II.)  di.     Vid.  rf/EthylPhosphorous  Acid. 

III.)  tri.  Soluble  in  water,  alcohol,  and  ether. 
(Ethyl  Phosphite  of  Ethyl.)  (Railton,  J.  Ch.  Soc.,T. 
3C4H60,P08  218.) 

PHOSPHITE  OF  GLUCINA.  Insoluble  in  water. 
2G1203,  3P03  (H.  Rose.) 

PHOSPHITE  of  protoxide  OF  IRON.  Almost  in- 
2FeO,  HO,  P03  soluble  in  water. 

PHOSPHITE  of  sesquioxide  OF  IRON.  Sparingly 
2  Fe2  03,  3  H  0,  3  P  03  soluble  in  cold  water.  Sol- 
uble in  a  cold  aqueous  solu- 
tion of  iron-alum.  (H.Rose.) 

PHOSPHITE  OF  LEAD. 

I.)  di.    Insoluble  in  water.     (H.Rose.)     Very 

2  Pb  0,  H  0,  P  03      sparingly  soluble  in  warm  phos- 

phoric acid.  (A.  Wnrtz.)  Sol- 
uble in  cold  nitric  acid,  without  oxidation.  (Ber- 
zelius,  Lehrb.) 

II.)  tri,  "  tetra."    Insoluble  in  water.     Soluble 

3  Pb  0,  P  03  +  Aq    in  a  warm  dilute  aqueous  solu- 

tion of  hypophosphorous  acid, 
from  which  it  is  precipitated  on  neutralizing  with 
ammonia.  (A.  Wurtz,  Ann.  Ch.  et  Phys.,  (3.) 
7.  pp.  36,  44.) 

PHOSPHITE  OF  LIME. 

I.)  mono,  "  acid."    Soluble  in  water.   The  aque- 

Ca  0,  2  H  0,  P  08  +  Aq      ous  solution  is  decomposed 

by  alcohol,  which  precipi- 

tates normal  hypophosphite  of  lime,  while  an  acid 
salt  remains  in  solution.  (A.  Wurtz,  Ann.  Ch. 
et  Phys.,  (3.)  16.212.) 

II.)  di,  u  normal."      Soluble   in    water.      The 

2  Ca  0,  H  0,  P  03  4-  Aq      aqueous    solution    is    de- 

composed by  boiling  to  a 

difficultly  soluble  basic,  and  a  soluble  acid  salt. 
Insoluble  in  alcohol.  (Wurtz,  Ann.  Ch.  et  Phys., 
(3.)  16.  212.)  Difficultly  soluble  in  water,  the 
aqueous  solution  being  decomposed  by  boiling,  to 
an  insoluble  basic  and  a  soluble  acid  salt.  (Ber- 
zelius's Lehrb.)  Soluble  in  an  aqueous  solution 
of  chloride  of  ammonium.  (  Wackenroder,  Ann. 
Ch.  u.  Pharm.,  41.  315.)  Soluble  in  1  pt.  of 
water  at  15.6°.  [Y.] 

PnosftiiTE  OF  MAGNESIA. 

1.)  di.  Difficultly  soluble  in  water.  (H.Rose.) 
2  Mg  0,  H  0,  P  08  +  2  Aq  Requiring  400  pts.  of 

water    to    dissolve 
(Berzelius,  Lehrb.,  3.  443.) 


it. 


PHOSPHORUS. 
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PHOSPHITE  OF  MANGANESE. 

I.)  di.  Sparingly  soluble  in  water.  Soluble  in 
2  Mn  0,  H  0,  P  03  +  Aq  aqueous  solutions  of  chlo- 
ride of  manganese  and  sul- 
phate of  manganese.  (II.  Rose.) 

PHOSPHITE  OF  NICKEL.  Sparingly  soluble  in 
2NiO,  HO,  P03  water.  (H.Rose.)' 

PHOSPHITE  OF  POTASH. 

I.)  di,  ""normal."      Very    deliquescent.      Very 

2  K  0,  H  0,  P  03     soluble  in   water.      Insoluble  in 

alcohol.      (A.  Wurtz,  Ann.  Ch. 

etPhys.,  (3.)  16.  207.)      Deliquescent.      Soluble 

in  water.     Insoluble  in  alcohol.      (Dulong.) 

II.)  "acid."      Somewhat  less  soluble  in  water 

2KO,  3P08  +  7HO       than     the    preceding    salt. 

(Wurtz,    loc.   cit.,    p.   208.) 

Soluble  in  3  pts.  of  cold,  and  in  a  smaller  quan- 
tity of  hot  water.  (Fourcroy  &  Vauquelin.) 

PHOSPHITE  OF  SILVER.  Insoluble  in  water. 
[Y.J 

PHOSPHITE  OF  SODA. 

I.)  di  or  "normal."  Deliquescent.  Vcrysolu- 
2NaO,  HO,  P03  +  10  Aq  ble  in  water.  (A.  Wurtz.) 
Very  soluble  in  water. 
Also  soluble  in  absolute  alcohol.  (H.  Rose.) 

II.)  acid.  Very  deliquescent.  Soluble  in  wa- 
2NaO,3P03  +  8Aq  ter.  (A.  Wurtz,  Ann.  Ch. 
et  Phys.,  (3.)  16.  209.)  Sol- 
uble in  2  pts.  of  cold,  and  in  about  the  same 
quantity  of  hot  water.  Sparingly  soluble  in 
spirit.  (Fourcroy  &  Vauquelin.) 

PHOSPHITE  OF  STRONTIA.  Difficultly  soluble 
2  Sr  0,  H  0,  P  08  +  Aq  in  water.  On  heating  the 
aqueous  solution  it  is  de- 
composed to  a  difficultly  soluble  basic,  and  an 
easily  soluble  acid  salt. 

PHOSPHITE  of  protoxide  OF  TIN.  Insoluble  in 
2  Sn  0,  H  0,  P  03  water.  Soluble  in  chlorhydric 
acid  ;  and  the  solution  thus  ob- 
tained is  one  of  the  most  powerful  reducing  agents 
known. 

PHOSPHITE  ofbinoxide  OF  TIN*  Insoluble  in 
Sn  02,  H  0,  P  03  water. 

PHOSPHITE  OF  TITANIUM.   Insoluble  in  water 

PHOSPHITE  OF  ZINC.  Difficultly  soluble  in 
2  Zn  0,  H  0,  P  03  +  5  Aq  water.  ( H.  Rose.) 

PHOSPHOGLYCERIC  ACID.  Very  soluble  in 
C6  H9  P  O12  =  C6  H7  00,  2  H"0,  P  05  water,  and  alco- 
hol. (Gobley.) 

Solutions  containing  more  than  1  pt.  of  the  acid 
in  10  pts.  of  water  are  decomposed  by  boiling; 
solutions  weaker  than  this  are  not  thus  decom- 
posed. (Gobley.) 

Most  of  the  salts  of  phosphoglyceric  acid  are 
readily  soluble  in  water,  but  insoluble,  or  only 
sparingly  soluble,  in  alcohol.  (Pelouze.) 

PHOSPHOGLYCERATE      OF     BARYTA.       Soluble 

C6  H7  Ofl,  (Ba  0)2,  P  05    in  water,  from  which  it  is  pre- 
cipitated on  the  addition  of 
alcohol.     (Pelouze.) 

PHOSPHOGLYCERATE  OF  LEAD.  Insoluble  in 
C6  H7  05,  2  Pb  0,  P  05  water.  ( Pelouze. ) 

PHOSPHOGLYCERATE  OF  LIME.  Very  solu- 
C6  H7  05,  2  Ca  0,  P  Oa  ble  in  cold,  but  very  sparingly 
soluble  in  boiling  water.  Al- 
cohol precipitates  it  from  the  aqueous  solution. 
(Pelouze  ;  Gobley.) 

PnospHoMoLYBDATE  OF  X.  Vid.  Molybdate 
of  X,  with  Phosphate  of  X. 


PnospHoNiTRATE  OP  X.     Vid.  Nitrate  of  X 
with  Phosphate  of  X. 

PHOSPHORS/METHYL.     Insoluble  in  water. 

(Phosphor  Caco'lyl. 
diMtthylPkosp/iorus.) 
"3)2  I 


PHOSPHORUS.  There  are  two  allotropic  modi- 
p  fications. 

I.)  Modif.  a.     Insoluble  in  water,  but  is  very 
(Ordinary  white  Phosphorus.)         slowly      decomposed 
thereby. 

Soluble  in  320  pts.  of  cold  alcohol  of  0.799 
sp.  gr.,  and  in  240  pts.  of  the  same  alcohol  when 
it  is  warm  ;  from  this  hot  solution  \  of  the  phos- 
phorus is  deposited  on  cooling.  On  the  addition 
of  water  it  is  precipitated  from  the  alcoholic  solu- 
tion. (Buchner.)  Soluble  in  20  pts.  of  absolute 
ether  at  20°  ;  in  240  pts.  of  ordinary  ether  at  20°. 
(Bucholz.)  Soluble  in  80  pts.  of  "absolute  ether 
at  15.5°,  and  in  240  pts.  of  ordinary  ether  at  15.5°. 
The  ethereal  solution  undergoes  decomposition  in 
the  course  of  time.  (Brugnatelli,  Ann.  dr.  Chim., 
24.  73.  [T.].)  Soluble  in  0.05  pt.  of  bisulphide 
of  carbon  (Boettger)  ;  in  0.125  pt.  (Trommsdorff.) 
Sulphide  of  carbon  is  the  best  solvent  known  of 
ordinary  phosphorus.  (Pelouze  &  Fremy.) 

When  a  solution  of  ordinary  phosphorus  in  bi- 
sulphide of  carbon  is  exposed  to  sunlight  it  is  par- 
tially decomposed,  and  some  red  phosphorus 
(mod  if.  /3)  is  deposited.  (Corenwinder,  Ann.  Ch. 
et  Phys.,  (3.)  30.  248.)  ,  Alcohol  precipitates  it 
from  the  bisulphide  of  carbon  solution.  (Ber- 
zelius.)  Sparingly  soluble  in  cold,  more  soluble 
in  hot  benzin.  (Mansfield.)  Soluble  in  14  pta. 
of  hot,  less  soluble  in  cold  rock-oil  (naphtha) 
from  Amiano.  (Saussure.)  Sparingly  soluble 
in  warm  essential  oils,  as  oil  of  turpentine,  and 
in  the  fatty  oils.  Soluble  in  warm  oil  of  turpen- 
tine, the  solution  solidifying  on  cooling.  (Jonas.) 
Soluble  in  hot  oil  of  copaiba,  separating  out  again 
in  part  as  the  solution  cools.  (Gerber.)  Soluble 
in  hot  oil  of  caraway.  Soluble  in  oil  of  mandarin. 
(Luca)  Slightly  soluble  in  cold,  more  soluble 
in  hot  caoutchin  ;  from  the  hot  solution  the 
greater  part  of  it  is  deposited  on  cooling.  Abun- 
dantly soluhte,  with  evolution  of  heat,  in  bichlo- 
ride of  sulphur  (Cl  S2)  ;  as  the  solution  cools, 
much  of  the  phosphorus  is  deposited  ;  but  if  one 
continues  to  heat  the  solution,  it  is  decomposed. 
(Woehler,  Ann.  Ch.  u.  Phtrm.,  93.  276.)  It  is 
also  soluble  in  protochloride  of  sulphur.  (Thomp- 
son) Soluble  in  disulphicie  of  phosphorus  (P2  S) 
at  50°  ;  from  which  it  crystallizes  out  when  the 
solution  is  cooled  to  +  30°.  Largely  soluble  in 
terchloride  of  phosphorus  (P  CI3).  Soluble  to  an 
almost  unlimited  extent  in  hot,  less  readily  solu- 
ble in  cold  sulphoperchloride  of  phosphorus,  of 
Gladstone  (P  C15  SJ,  and  pentachloride  of  phos- 
phorus. Tolerably  readily  soluble  in  warm,  less 
soluble  in  cold  styrol. 

Soluble  in  anilin,  though  less  so  than  sulphur; 
also  soluble  in  leukol  (quinolein).  (Hofmann, 
Ann.  Ch.  et  Phys.,  (3.)  9.  pp.  143,  169.)  Spar- 
ingly soluble  in  cold  creosote.  (Reichenbach.) 
Somewhat  soluble  in  boiling  fusel-oil  (hydrate  of 
amyl),  and  does  not  separate  out  on  cooling. 
(Pelletan.)  Readily  soluble  in  valerianic  acid, 
and  in  valerate  of  amyl.  Tolerably  soluble  in 
hydride  of  valeryl.  (Trautwein  ) 
"  Very  readily  soluble  in  caprylic  alcohol  (hy- 
drate of  capryl)  (Bouis,  Ann.  Ch.  et  Phys.,  (3.) 
44.  103)  ;  in  warm  chloride  of  ethylene  (  Vogel)  ; 
in  warm  sulphocyanide  of  allyl  (essence  of  mus- 
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tard  =  C8H5N  S«)  (Fontanelle);  and  in  merour(ic) 
mcthvl.  Soluble  in  chloroform  (Ltebig),  m  bru- 
mal (Lcewi;r),  in  warm  chloral  (Liebig),  in  acetic 
ether  (O.  Henry),  in  aldehyde  (Liebig),  in  hot 
protosulphide  of  cacodyl,  and  in  alkarsine  (oxide 
of  cacodyl).  Strong  vinegar,  of  9°  @  10°  B.,  when 
boilin"  "dissolves  a  considerable  quantity  of  it. 
(Beudet.)  Soluble  in  chloride  of  ethyl,  in  warm 
chloride  of  benzoyl  (C14  HB  O2  Cl),  and  in  bichlo- 
ride of  tin ;  also,  in  the  course  of  a  few  days,  in 
liquid  (by  pressure)  cyanogen.  (Kemp.)  Spar- 
ingly soluble  in  nitrite  of  ethyl.  (Favre.)  Spar- 
ingly soluble  in  wood-spirit  (Zeise) ;  in  lignone, 
from  which  it  is  precipitated  on  the  addition  of 
water  (L.  Gmelin) ;  and  in  bromoform.  (Loewig). 

Sparingly  soluble  in  acetone,  the  solution  un- 
dergoing decomposition  gradually  at  the  ordinary 
temperature,  but  much  more  rapidly  at  tempera 
tares  nearly  equal  to  that  of  the  boiling-point  of 
the  liquid."  (Zeise,  Ann.  Ch.  et  Phys.,  (3.)  6. 
502.)  A  little  more  soluble  than  sulphur  in  ace- 
tone. (Chenevix,  Ann.  de  Chim.,  1809,  69.  50.) 
Insoluble  in  nicotin.  (Barrel.)  Appears  to  be  in- 
soluble in  coniin.  (Blyth.)  Soluble,  with  de- 
composition, in  hot  concentrated  nitric  acid.  Also 
decomposed  by  boiling  aqueous  solutions  of  the 
caustic  alkalies. 

II.)  Afodif.  ft.  Permanent.  (Schrcetter.)  The 
(Red Phosphorus.  Amorphous  Phosphorus.)  Statement 

that    red 

phosphorus  is  permanent  is  an  error,  since  it  ab- 
sorbs oxygen  from  the  air,  and  gradually  runs 
down  to  an  acid  liquid".  (G.  Wilson;  Personne, 
C.  R ,  1857,  45.  114.)  Insoluble  in  water,  al- 
cohol, ether,  bisulphide  of  carbon,  perchloride  of 
phosphorus,  naphtha,  or  an  aqueous  solution  of 
caustic  potash.  Oil  of  turpentine  and  other 
liquids  of  high  boiling-points  dissolve  small  quan- 
tities when  heated  ;  but  as  these  solutions  cool 
ordinary  phosphorus  is  deposited.  Concentrated 
sulphuric  acid  has  no  action  upon  it  in  the 
cold,  but  when  hot  it  dissolves  it  easily,  with 
decomposition.  Insoluble  in  dilute,  readily  solu- 
ble, with  decomposition,  in  concentrated  nitric 
acid. 

Marvellously  easily  soluble  in  nitric  acid,  either 
hot  or  cold,  with  formation  of  P  Qa  and  P  05, 
being  very  much  more  easily  soluble  than  the 
ordinary  modification  of  phosphorus.  (Personne, 
C.  R.,  1857,45.  115.) 

PnospHoViNic  ACID.  Vid.  EthylPhosphoric 
Acid. 

PHOSPHURETTED  HYDROGEN. 

I.)  solid.    Insoluble  in  water,  or  alcohol.     (Le- 

(Hydride  of  Phosphorus.)      verrier.)    The  only  liquid 

F,  H  which  dissolves,    without 

decomposing  it,  is  liquid 

phosphuretted  hydrogen.  (P.  Thenard,  Ann.  Ch. 
et  Phys.,  (3.)  14.  28.)  Soluble,  with  decompo- 
sition, in  dilute  nitric  acid  at  a  temperature  of 
30°  (QJ,  40°.  (Le verrier.)  Instantly  decomposed 
by  nitric  and  sulphuric  acids.  Also  soluble,  with 
decomposition,  in  an  alcoholic  solution  of  caustic 
potash.  It  is  not  acted  upon  by  protochloride  of 
phosphorus,  bichloride  of  tin,  or  chloride  of  tita- 
nium. (P.  Thenard,  Ann.  Ch.  et  Phys.,  (3.)  14. 
8.) 

II.)  liquid.    Entirely  insoluble  in  water.     Al 

P  II,      cohol,  and  oil  of  turpentine  appear  to  dis 

solve  it,  hut  the  solution   quickly  decom 

poses.     (P.  Thenard,  Ann.  Ch.  et  Phys.,  (3.)  14. 

23.) 

III.)  gaseous.      Boiled    water   absorbs    of   the 


H3    more  inflammable  gas  0.01 79  (-gL )  of  its  own 
volume   (Gengembre);    0.0250  (-^)  of  its 
volume.     (H.Davy.) 

'  The  absorption  of  this  gas  by  water  has  been 
stated  variously.  In  1799,  Kaymond  found  that  wa- 
ter absorbs  rather  less  than  \  [  =  0.25]  of  its  vol.  of 
this  gas  ;  in  1802,  Henry  rates  its  absorption  at  -fa 
[=0.1213]  only;  in  1810,  I  [Dalton]  found  it 

iy  [=  0.037];  in  1812,  Davy  found  it  &  [=  0.125]; 

n  1816,  Thompson  found  it  to  be  -fa  [=  0.0213]  ; 

1  [Dalton]    now   estimate    it,    at    |    [=  0.125]. 
These   enormous   differences   may  be  partly  ac- 
counted for  by  varieties  in   the  gas ;  and  partly 
from  the  theory  of  the  absorption   not  being  un- 
derstood."    (Dalton,  in  his  New  System,  2.  173.) 
Water  absorbs  of  the  less  inflammable  gas  0.1250 
(I)  of  a  vol.     (H.Davy.) 

1  volume  of  alcohol,  of  0.85  sp.  gr.  absorbs 
0.5  vol.  of  it.  (Graham.)  1  vol.  of  ether  absorbs 

2  vols  of  it.     (Graham.)     Also  soluble  in  volatile 
oils.     1  vol.  of  oil  of  turpentine  absorbs  3.25  vols. 
of  it.     (Graham.)     Slowly  absorbed  by  an  aque- 
ous solution  of  sulphate  of  copper  and  by  bromine. 
(Berthelot.)     Concentrated  sulphuric  acid  absorbs 
it  without  any  immediate  decomposition  ;  but  the 
solution  kept  out  of  contact  with  the  air  decom- 
poses in  the  course  of  24  hours.     (Buff.) 

PHTALAMIC  ACID.     Soluble  in  water,  and  in 

(Phtalamid.     Naphthalamid.  dilute   chlor- 

Isomeric  with  Isatinic  Acid.)  hydric    add< 

C16H7N06  =  N    JpH*°*   -0,HO       (Perkin, 

Ann.    Ch.   u. 
Pharm.,  98.  237.) 

PHTALAMATE  OF  AMMONIA.  Very  soluble  in 
C16  H6(N  H4)  N  06  water;  the  aqueous  solution 
being  decomposed  by  long-con- 
tinued boiling.  Easily  soluble  in  alcohol.  (Lau- 
rent.) 

PHTALAMATE  OP  LEAD.    Ppt. 

PHTALAMATE  OF  SILVER.     Insoluble  in  cold, 

C16H6AgN06      soluble,    with    decomposition,   in 

hot  water.     Somewhat  soluble  in 

alcohol.     (Laurent,   Ann.    Ch.  et  Phys.,  (3.)  23. 

117.) 

PHTALIC  AciD(Anhydrous).  Sparingly  solu- 
(PhtalicJlnhydride.  Pyro-  ble  in  cold  water.  Solu- 
MizarieJlcid.  Phtalid.)  We  jn  bojljng  water> 

Ci6u4u«  with   formation    of  the 

hydrated   acid.       Very  soluble  in   alcohol,   and 
ether. 

PHTALIC  ACID.  Sparingly  soluble  in  cold 
(Naphthalic  Acid.  Aliraric  Acid.)  water.  Very  solu- 

<-\6  Ha08  =  C18  H4  0G,  2  H  0  ble  in  alcohol,  and 
ether.  Also  solu- 
ble, without  decomposition,  in  sulphuric,  chlor- 
hydric,  and  nitric  acids. 

Alizaric  acid  is  very  sparingly  soluble  in  cold, 
but  soluble  in  boiling  water,  being  more  readily 
soluble  in  water  than  benzoic  acid.  Easily  solu- 
ble in  alcohol  and  in  aqueous  solutions  of  the 
alkalies.  Soluble  in  cold  concentrated  sulphuric 
acid.  Most  of  its  salts  are  soluble  in  water. 
(Schunk,  Rep.  Br.  Assoc.,  1847,  p.  140;  &  1848, 
p.  64.) 

The  alkaline  phtalates  are  readily  soluble  in 
water ;  less  soluble  in  alcohol.  The  other  salts 
are  sparingly  soluble,  or  insoluble. 

PHTALATE  OF  AMMONIA. 

I.)  acid..  Very  soluble  in  water.  Sparingly 
C16  H5  (N  H4)  O8  soluble  in  alcohol.  (Laurent.) 

PIITALATB  OF  BARYTA.  Somewhat  spar- 
ingly soluble  in  water.  (Laurent.) 
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PHTALATE  OF  ETHYL. 

ClfiII4(C4Hn)208 

PUT  A  LATE  OF  LEAD.  Insoluble  in  water,  or 
C,6  II4  Pb2  08  acetic  acid.  (Schunk,  loc.  cit.) 

PHTALATE  OF  LIME.  Soluble  in  water. 
(Schunk,  loc.  cit.) 

PHTALATE  OF  MAGNESIA.     Soluble  in  water. 

PHTALATE  OF  POTASH. 

I.)  normal.  Deliquescent.  Soluble  in  water. 
(Schunk,  loc.  cit.)  Very  soluble  in  water.  (Lau- 
rent.) 

PHTALATE  OF  SILVER.  Tolerably  soluble  in 
Ci6H4Ag208  water.  (Marignac.)  Soluble  in 
boiling,  less  soluble  in  cold  water. 
(Schunk,  loc.  cit.) 

PHTALATE  OF  SODA. 

I.)  normal.  Very  readily  soluble  in  water. 
Soluble  in  hot,  less  soluble  in  cold  alcohol. 

PHTALATE  OF  ZINC.  Scarcely  at  all  soluble 
in  cold  water. 

PHTALAMID.     Vid.  Phtalamic  Acid. 

PHTALANIL.     Vid.  PhenylPhtalimid. 

PHTALANILIC  ACID.  Vid.  PhenvlPhtalamic 
Acid. 

PHTALIDIN.     Tolerably  easily  soluble  in  cold 

(Phtalenamin.)  water,  from  which  solution 

C16  H0  N  =  N  $  218    8       il;  is  deposited  again  after 

several  days.     Soluble  in 

all  proportions  in  hot  alcohol,  and  ether.  (Du- 
sart,  Ann.  Ch.  et  Phys.,  (3.)  45.  335.)  The  salts 
of  phtalidin  are  soluble  in  water,  and  alcohol. 

PHTALIMID.  Almost  insoluble  in  cold,  spar- 
(Naphthalimid.  Phtalylamid.  Iso-  ingly  soluble  in 
merit  with  Isatin  and  CyanoSaUcyl.)  boiling  water> 
C16E5N04=NJ^o^^  Largely  soluble 

in  boiling  alco- 
hol, and  ether.  Soluble,  with  decomposition,  in 
hot  concentrated  sulphuric  acid. 

PHTALIMID  with  OXIDE  OF  SILVER.     Soluble 

(SilverPhtalimid.)     in  hot  water.     Abundantly  solu- 

C16  H4  Ag  N  04        ble  in  boiling  alcohol,  and  ether. 

Soluble   in   hot  ammonia-wnter, 

separating  out  unchanged  as  the  solution  cools. 

PHTALINE  nitre.     Vid.  NitroPhtalene. 

PHYCIC  ACID  (from  Protococcus  vuhjaris}.  Ut- 
terly insoluble  in  water.  .Easily  soluble  in  alco- 
hol, especially  if  it  is  hot ;  also  soluble  in  ether, 
acetone,  and  the  fatty  and  essential  oils.  Soluble 
in  15  pts.  of  boiling  absolute  alcohol ;  in  concen- 
trated sulphuric  acid,  from  which  it  is  precipitated 
on  the  addition  of  water,  and  in  aqueous  solutions 
of  caustic  potash  and  soda,  but  not  ammonia. 
(Lamy,  Ann.  Ch.  et  Phys.,  (3.)  35.  131.) 

The  alkaline  salts  of  phycic  acid  are  soluble  in 
water,  and  alcohol,  especially  when  these  are  hot ; 
most  of  the  other  salts  are  insoluble  precipitates. 

PHYCITE.     Vid.  ErythroMannite. 

PHYCOERYTHRiN(Red  coloring  matter  of  vari- 
ous algae,}. 

PHYCOHEMATIN( coloring  matter  of  Rytiplaea 
tinctoria).  Easily  soluble  in  water,  and  in  ammo- 
nia-water. Insoluble  in  alcohol,  ether,  or  oils. 
(Kuetzing.) 

PHYLLORETIN.  Insoluble  in  water.  Readily 
C40  H24"  soluble  iu  boiling  alcohol,  and  in  ether. 

(Forchammer.) 

PHYSALIN.     Very   sparingly   soluble   in   cold, 

run        C28Hi5<Vr>      somewhat   more   solu- 

lMHieOu»  H^2    ble   in    boiling   water. 

Easily   soluble  in   al- 


I  cohol,  and  chloroform.  Very  sparingly  soluble  in 
cold  ether.  Tolerably  soluble  in  ammonia-water. 
Very  sparingly  soluble  in  dilute  acids. 

PIIYSETOLKIC  ACID. 
C82  HSO  04  =  C32  HJO  03,  H  0 

PHYSETOLEATE  OF  BARYTA.  Soluble  in 
C32  H29  Ba  04  boiling  alcohol. 

PHYSETOLEATE  OF  LEAD.     Soluble  in  ether. 
PHYSODEIN. 

C20  H9  Ojj 

PHYSODIN.  Insoluble  in  water,  and  alcohol  of 
C2o  HJO  014  80%,  but  is  soluble  in  boiling  absolute 
alcohol.  Insoluble  in  ether  or  acetic 
acid.  Unacted  upon  by  dilute  acids.  Soluble  in 
concentrated  sulphuric  acid,  and  with  decomposi- 
tion in  nitric  acid.  Readily  soluble  in  warm 
aqueous  solutions  of  caustic  ammonia,  potash,  and 
carbonate  of  ammonia.  ( Gerding.) 

PICAMAR.  Very  sparingly  soluble  in  water. 
Very  easily  soluble  in  alcohol,  ether,  acetate  of 
ethyl,  wood-spirit,  bisulphide  of  carbon,  naphtha, 
and  creosote.  Insoluble  in  eupion.  Soluble  in 
aqueous  alkaline  solutions,  with  combination. 
(Reichenbach.)  Easily  soluble  in  acetic  acid. 
Soluble  in  concentrated  sulphuric  acid.  ( Reichen- 
bach.) 

PICOLIN.     Miscible  with  water  in  all  proper- 


C12  H7  N  =  N  J  C12  H7'"  rated  wjth  caustic  potash 
or  with  many  alkaline 

salts.  (Anderson.)  Readily  soluble  in  alcohol, 
ether  (Unverdorben),  and  wood-spirit.  (Ander- 
son )  It  mixes  readily  with  volatile  oils  (Unver- 
dorben), and  with  fixed  oils  (Anderson). 

The  salts  of  picolin  are  readily  soluble  in  wa- 
ter, being,  as  a  rule,  somewhat  more  soluble  than 
those  of  anilin  ;  several  of  them  are  deliquescent. 
(Anderson.)  They  are  also  easily  soluble  in  cold 
alcohol.  (Unverdorben.) 

PICRACETATE  OF  X.  Vid.  Acetate  of  X  with 
Picrate  of  -X". 

PICRAMIC  ACID.    Almost  insoluble  in  boiling 

(Nitrt)H(Rmatic  Acid.       BiNitroPhenidamic          water 
Acid.     AmibiNitro Phenylic  Acid.      Deoxi-          i\ 
dized  Picric  Acid.   BiNitroPhenoylamicAcid.)      *      '       WI 
r    H  N  o    _  -NT  S  ^1 2  Ha  (N  04)2"    n  r  a  r  d  .  ) 

12    5    3    10  —     ^  jja  •    »       'Difficult- 

ly soluble 

in  water.  (Wcehler.)  Easily  soluble  in  alcohol, 
and  ether  (Girard)  ;  also  soluble,  without  altera- 
tion, in  dilute  sulphuric  and  chlorhydric  adds. 
Decomposed  by  concentrated  sulphuric  and  nitric 
acids. 

PICRAMATE  OF  AMMONIA.     Soluble  in  water, 
C12H4(NH4)(N04)2N02      and  alcohol.      Insoluble 
in  ether.     (Girard.) 

PICRAMATE  OF  BARYTA.  Sparingly  soluble 
C12  H4  Ba  (N  04)2  N  Oa  in  water,  and  alcohol.  ( Gi- 
rard.) 

PICRAMATE  OF  COPPER.  Insoluble  in  water, 
C12  H4  Cu  (N  04)2  N  02  or  alcohol.  Soluble  in  am- 
monia-water, and  in  acids. 
(Girard.) 

PICRAMATE  OF  LEAD.  Soluble  in  water.  In- 
soluble in  alcohol.  Soluble  in  ammonia-water, 
and  in  acids.  (Girard.) 

PICRAMATE  of  protoxide  OF  MERCURY.  Ppt. 
Soluble  in  acids.  (Girard.) 

PICRAMATE  OF  POTASH.  Tolerably  soluble 
C12  H4  K  (N  04)2  N  02  in  water.  Sparingly  solu- 
ble in  alcohol.  (Girard.) 
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PICRAMATE  OF  SILVER.  Insoluble  in  cold, 
C..  H4  Ag  (N  04),  N  0,  decomposed  by  boiling  wa- 
ter. Insoluble  in  alcobol. 
(Girard.) 

PICRAMID.     Vid.  terNitrAnilin. 

PICRANISIC  ACID.     Vid.  Picric  Acid. 

PICRIC  ACID. 

(TtrNitroPhcnic    Acid.       Ter  Nitro  Carbolic 
Acid.    Nitro  Phenisic  Acid.    NitroPicric  Acid. 
Crysolrpic  Acid.       Carl  Azotic  Acid.      Wel- 
ter's Bitter.    Picranisic  Acid.) 
Cu  H8  Ns  014  =  C12  II2  (N  04)3  0,  H  0 

•     Soluble  in  160  pts.  of  water  at  5° 
86  "  15° 

«  81  "  20° 

«  77  "  22.5° 

«  73  "  26° 

u  26  "  77° 

(Marchand.) 

Easily  soluble  in  alcohol,  and  ether.  (Liebig; 
Sfhunk;  Cahours.)  Soluble,  with  combination, 
in  hot  benzin  :  at  the  ordinary  temperature  pure 
benzin  dissolves  8  ©  10  %  of  it.  (Fritzsche.)  In- 
soluble  in  cold  concentrated  sulphuric  acid,  and 
but  sparingly  soluble  in  cold  dilute  sulphuric 
acid.  Soluble  in  warm  concentrated  sulphuric 
acid,  from  which  it  is  precipitated  unchanged  on 
the  addition  of  water.  (Marchand.)  When  a 
saturated  cold  aqueous  solution  is  mixed  with  an 
equal  volume  of  sulphuric  acid,  the  greater  part 
of  the  picric  acid  is  precipitated. 

Readily  soluble  in  concentrated  nitric  acid,  not 
being  decomposed  even  by  boiling  fuming  acid. 
(Cahours.)  Soluble,  without  decomposition,  in 
hot  nitric  and  chlorhydric  acids,  and  even  in  aqua- 
regia,  but  appears  to  be  slightly  changed  after 
long-continued  boiling  with  the  latter  or  with 
nitric  acid.  (Kolbe's  Lehrb.,  1.  pp.  420,  422.) 
Sparingly  soluble  in  cold,  very  abundantly  soluble 
in  hot  creosote.  (Reichenbach.) 

There  has  been  a  question,  whether  picranisic 
acid  is  identical  or  only  isomeric  with  picric  acid. 
Quite  recently  Carey  Lea  has  shown  (Am.  J.  Sci., 
1858,  (2.)  26.  380),  that  these  acids  are  really 
identical.  Cahours,  who  believed  this  acid  to  be 
isomeric,  and  not  identical  with  picric  acid,  says 
that  it  is  sparingly  soluble  in  cold,  very  easily 
soluble  in  boiling  water.  Easily  soluble  in  alcohol, 
and  ether.  Easily  soluble  in  cold  fuming 
nitric  acid,  but  is  decomposed  when  the  solu- 
tion is  boiled.  (Cahours,  Ann.  Ch.  et  Phys.,  (3.) 
25.26.) 
Most  of  the  picrates  are  soluble  in  water. 

PICRATB  OF  ACONITIN.  Insoluble  in  ammo- 
nia-water. 

PICRATE  OF  ALUMINA.  Permanent.  Soluble 
in  water.  (Carey  Lea,  Am.  J.  Sci.,  (2.)  26.  383.) 

PICRATB  OF  AMMONIA.  Tolerably  readily 
soluble  in  water.  Spar- 
ingly soluble  in  alcohol. 
(Liebig.)  Sparingly  soluble  in  water.  (Cahours, 
loc.  cit.)  Very  difficultly  soluble  in  cold  alkaline 
solutions.  (Carey  Lea,  Am.  J.  Sci.,  (2.)  31.  75.) 

PICRATE  OF  ANILIN.  Nearly  insoluble  in 
cold,  and  very  difficultly  soluble  in  boiling  water. 
(Ilofmann,  Ann.  Ch.  et  Phys.,  (3.)  9.  163.)  Sol- 
uble in  boiling,  less  soluble  in  cold  alcohol 

PICRATE  OF  ARGENT^AMIN.  Readily  soluble 
(AmmonioPicrate  of  silver.)  in  hot,  sparingly  soluble 
Cu  HJ(NJ  J  H8  .  Ag)N8  014  in  cold  water  containing 


Am.  J.  Sci.,  (2.)  31.  80.) 


ammonia.     (Carey  Lea, 


PICRATB  OF  ATROPIN. 
PICRATE  OF  BARYTA. 

I.)  C12  H2  Ba  (N  04)3  03  +  5  Aq      Easily  soluble  in 
water.    (Liebig.) 

The  "  picranisate  of  baryta"  is  sparingly  soluble 
in  cold  water.     (Cahours,  loc.  cit.) 

II.)  basic.  Almost  insoluble  in  water.  (Kolbe's 
C12  H  Ba,j  (N  04)3  02  +  4  Aq  ?  Lehrb.,  1.  424.) 

PICRATE  OF  BEBERIN.     Ppt. 

PICRATE  OF  BENZIN.  Immediately  decom- 
C12  H2  (C,2  H,j)  (N  04)3  02  poses  when  exposed  to 
the  air,  but  may  be  pre- 
served in  an  atmosphere  of  benzin.  Decomposed 
by  water.  Soluble,  without  decomposition,  in  al- 
cohol, and  ether.  Soluble  in  hot,  less  soluble  in 
cold  benzin.  (Fritzsche.) 

PICRATE  OF  CADMIUM.  Efflorescent.  Ex- 
tremely soluble  in  water.  By  long-continued 
boiling  the  aqueous  solution  is  partially  decom- 
posed. (Lea,  Am.  J.  Sci.,  (2.)  26.  385.) 

PICRATE  OF  CADMIUM^'AMIN  &  OF  CADMIUM- 
(AmmoniaPicrate  of  Cadmium.)  AMMONIUM.  De- 

C12Hj/N2  JH6.  CdjN3014;C12H2  composed  by 
(•N  i  H3  ^N  O  PUre  Waten  So1* 

VN  I  Cd  ;*»  °"  uble,  without  de- 

composition,    in 

a  warm  solution  of  mixed  ammonia  and  chloride 
of  ammonium.  (Lea,  Am.  J.  Sci.,  (2.)  31.  83.) 

PICRATE  of  protoxide  OF  CHROMIUM.  Soluble 
in  water.  (Lea.) 

PICRATE  of  sesquioxide  OF  CHROMIUM.  Solu- 
ble in  water.  (Lea.) 

PICRATE  OF  CHROMIUMAMIN.  Decomposed 
(Ammonia Picrate  of  Chromium.')  when  heated  with  a 
considerable  quan- 
tity of  water,  even  when  this  contains  much  am- 
monia. (Lea,  Am.  J.  Sci.,  (2.)  31.  84.) 

PICRATE  OF  CINCHONIN. 

PICRATE  OF  COBALT.  Soluble  in  warm,  less 
C12  H2  Co  (N  04)3  02  +  5  Aq  soluble  in  cold  water. 
(Lea.)  Soluble  in  wa- 
ter and  in  boiling  absolute  alcohol.  (Marchand.) 

PICRATE  OF  COBALT^AMIN.  Nearly  insoluble 
(Ammonia-Picrate  of  Cobalt.)  Jn  water,  by  which 

C,2  H2(  N2  J  H6  .  Co  JNS  014  +  Aq     it  is  decomposed , 
however.        It    is 

even  difficult  to  wash  it,  without  decomposition, 
with  solutions  of  carbonated  or  caustic  ammonia. 
(Lea,  Am.  J.  ScL,  (2.)  31.  pp.  79,  82.)  . 

PICRATE  of  protoxide  OF  COPPER. 

I.)  normal.  Efflorescent.  Easily  soluble  in 
C^  H2  Cu  (N  04)3  02  +  5  Aq  water  ;  also  soluble  in 
boiling  absolute  alco- 
hol. 

II.)  basic.  Soluble  in  water.  Insoluble  in  boil- 
ing absolute  alcohol. 

PICRATE  OF  CupR(j'c)fo'AMiN.  Insoluble,  or 
(AmmoniaPicrate  of  Copper.)  nearly  insoluble  in  wa- 
Cu  H2(N2  JH6  .  Cu)N3014  ter,  but  is  decomposed 
thereby.  May  be  wash- 
ed with  a  strong  aqueous  solution  of  carbonate  of 
ammonia,  and  with  dilute  ammonia- water.  (Lea, 
Am.  J.  Sci.,  (2.)  26.  385,  &  31.  pp.  79,  81.) 

PICRATE     OF    ETHYL. 

(Picric  Ether.   PhfnateofEthyl- 


Insoluble  in   water. 

trinitre.  TriNitroP/ientt'ol.)    '  Sparingly 

SO  uble  m 
cold,  more 


C16  H7  N3  014  =  C12  H2  (C4  Hfi)  (N  04)3  0, 

easily  soluble  in  boiling  alcohol.     (Mitscheriicn.) 
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PICRATE  OP  FERROUSAMIN  ?    Ppt.    Does  not 

(JimmoniaPicrate  of  Protoxide  of  Iron.)      appear  to  dis- 

solve       when 

heated  with  aqueous  solutions  of  chloride  of  am- 
monium or  of  caustic  ammonia,  but  is  decomposed 
by  them.  (Lea,  Am.  J.  Set.,  (2.)  31.  86.) 

PICRATE  OF  GLUCINA.  Soluble  in  water. 
(Lea,  loc.  cit.,  vol.  26.) 

PICRATE  of  protoxide  OF  IRON.  Soluble  in 
water.  (Lea.) 

PICRATE  of  sesquioxide  OF  IRON.  Soluble  in 
water.  (Lea,  loc.  cit.,  vol.  26.) 

PICRATE  OF  LEAD. 

I.)  normal.  Tolerably  soluble  in  water  (E. 
C12  H2  Pb  (N  04)3  02  +  Aq  &  5  Aq  Kopp,  Ann.  Ch.  et 
P%s.,(3.)13.235), 
and  in  dilute  alcohol. 

II.)  di.    Ppt. 
C12  H2  Pb  (N  04)3  02,  Pb  0,  H  0 

III.)  tri.  Nearly  insoluble  in  boiling  water. 
C12  H2  Pb  (N  04)3  02,  2  (Pb  0,  H  0)  +  Aq  (Marchand.) 

IV.)  penta.     Ppt. 
C12H2Pb(N04)302,4PbO 

PICRATE  OF  LIME.     Easily  soluble  in  water. 
C12  H2  Ca  (N  04)3  02  +  6  Aq      ( Liebig.)      More  solu- 
ble in  water  than  the 
baryta  or  strontia  salt.     (Marchand.) 

PICRATE  OF  LUTIDIN.  Less  soluble  in  water 
than  the  other  salts  of  lutidin. 

PICRATE  OF  MAGNESIA.  Very  soluble  in  wa- 
C12  H2  Mg  (N  04)3  08  +  (5  Aq  ?)  '  ter,  being  more  solu- 
ble than  the  lime 
salt.  Scarcely  at  all  soluble  in  boiling  alcohol. 

Very  difficultly  soluble  in  cold  alkaline  solu- 
tions. (Carey  Lea,  Am.  J.  Sci.,  (2.)  31.  75.) 

PICRATE  OF  MANGANESE.  Very  difficultly  sol- 
C12  H2  Mn  (N  043)  02  +  8  Aq  uble  in  water.  (Lea.) 

PICRATE   OF   MANGANAMMONIUM.     Very  un- 

(AmmoniaPicrate  of  Manganese.)      stable.      (Lea,  Am. 

OMH«(N{&)N«0"  J'     ScL>    <2')    3L 

85.) 

PICRATE  ofdinoxide  OF  MERCURY.  Very  dif- 
C12  H2  Hg2  (N  04)3  02  ficultly  soluble  in  cold  water, 
requiring  more  than  1200  pts. 
(Liebig.) 

PICRATE  of  protoxide  OF  MERCURY.  Efflores- 
cent. Easily  soluble  in  water.  (Lea.) 

PICRATE  OF  METHYL.  Completely  insoluble 
(TtrNitrAmsol.  Phenate  of  terNitro Methyl,  in  water. 
Isonieric  with  Chyxanisic  Acid.) 
C1!H!(C!lls)(NO,)30! 

uble  in  warm,  very  sparingly  soluble  in  cold  al- 
cohol ;  much  more  readily  soluble  in  a  mixture  of 
equal  parts  alcohol  and  ether.  Readily  soluble  in 
cold  ether.  Soluble,  without  alteration,  in  warm 
concentrated  nitric  and  sulphuric  acids.  It  sepa- 
rates out  from  the  nitric-acid  solution  on  cooling. 
Completely  insoluble  in  caustic  ammonia,  also  in- 
soluble in  very  dilute  solutions  of  potash,  though 
decomposed  by  stronger  solutions.  (Cahours, 
Ann.  Ch.  et  Phys.,  (3.)  27.  455.) 

PICRATE  OF  "  NAPHTHALIN."      Superficially 

C12  H2  (C20  H9)  (N  0^  02    decomposed  by  cold  wafer, 

which  removes  picric  acid, 

and  more  freely  by  boiling  water.  Warm  dilute 
ammonia-water  removes  all  the  picric  acid.  Solu- 
ble in  alcohol,  ether,  and  benzin.  (Fritzsche.) 

PICRATE  OF  NICKEL.     Efflorescent.    Readily 


C12  H2  Ni  (N  04)s  02  +  6  Aq  &  8  Aq     soluble     in    wa- 
ter, and  alcohol. 
(Marchand.) 
PICRATE  OF  NICKELAMIN.      Insoluble  in  wa- 

(AmmoniaPicrate  of  Nickel.')      ter,  but   is   decomposed 
by  a  large  quantity  of 

water,  even  in  the  cold.  (Carey  Lea,  Am.  J.  Sd.. 
(2.)  26.384.) 

PICRATE  OF  NICOTIN.    Ppt. 

PICRATE  OF  POTASH.  Soluble  in  not  less 
CJ2  H2  K  (N  04)3  02  than  260  pts.  of  water  at  15° 
(Liebig);  in  14  pts.  of  boiling 
water  (Chevreul).  Sparingly  soluble  in  cold,  more 
readily  soluble  in  hot  water.  (Cahours.)  In- 
soluble in  alcohol.  (Liebig.) 

PICRATE  OF  QUININE.  Very  sparingly  solu- 
ble in  water.  Readily  soluble  in  alcohol. 

PICRATE  OF  QUINOLEIN.  Resembles  in  all 
respects  the  picrate  of  anilin.  (Hofmaun,  Ann. 
Ch.  et  Phys.,  (3.)  9.  174.) 

PICRATE  OF  SILVER.  Readily  soluble  in 
C12  H2  Ag  (N  04)3  02  +  Aq  water.  (Liebig.)  Only 
slightly  soluble  in  water. 
(Lea,  Am.  J.  Sci.,  (2.)  26.  386.) 

PICRATE  OF  SODA.  Soluble  in  10  @  14  pts. 
C12  H2  Na  (N  04)3  02  of  water  at  15°.  (Liebig.) 
Much  more  soluble  in  water 
than  the  potash  salt.  ( Cahours. )  Picrate  of  soda 
is  the  most  soluble  of  all  the  alkaline  picrates,  but 
is  nevertheless  nearly  insoluble  in  cold,  though 
somewhat  soluble  in  warm  aqueous  or  alcoholic 
alkaline  solutions.  (Carey  Lea,  Am.  J.  Sci.,  (2.) 
31.  75.) 

PICRATE  OF  SPARTEIN.  Permanent.  Very 
CM  H2( N  £  cu  H13'»  .  H)  (N  04)3  02  ^ie^fn7  cold" 

somewhat  more 

readily,  though  still  very  sparingly  soluble  in  boil- 
ing water,  and  alcohol. 

PICRATE    OF    STRONTIA.     Easily  soluble   in 

C12  H2  Sr  (N  04)s  02  -f  5  Aq      cold,  and  very   easily 

soluble  in    hot   water. 

Very  slowly  soluble  in  boiling  absolute  alcohol. 
(Marchand.)  The  "picranisate"  is  sparingly 
soluble  in  water.  (Cahours.) 

PICRATE  OF  UREA.  Permanent.  Soluble  in 
water.  (Lea.) 

PICRATE    OF    ZINC.      Efflorescent.      Readily 

C12  H2Zn  (N  04)8  02  +  7  Aq      soluble  in  water,  and 

alcohol.     (Marchand.) 

PICRATE    OF   ZINC&ZAMIN   &  OF  ZINCAMMO- 

(JlmmoniaPicrate  of  Zinc.)  NIUM.      Decomposed 

C12  H2  (N2  J  H0 .  Zn)  N3  Ou  ;      by     water,     but     is 

/      (H,,\  nearly  insoluble 

C12H2^N  ^znyN3°i4  therein.      It  is  even 

difficult   to   wash    it, 

without  decomposition,  in  solutions  of  carbonate 
of  ammonia  or  dilute  ammonia-water.  Soluble, 
without  decomposition,  in  a  warm  aqueous  solu- 
tion of  mixed  ammonia  and  chloride  of  ammo- 
nium. (Carey  Lea,  Am.  J.  Sci.,  (2.)  31.  pp.  79, 
82,  83.) 

PICRIL.  Insoluble  in  water.  Very  readily 
(Kripin.) 

C42  H15  N  04  =  N  $  cJ4  H59  02  or  N  )  (P«..H6  °2)« 


much 
less  readily  soluble  in  alcohol.     (Laurent.) 

PiCRoERYTHRiN.     Sparingly  soluble  in  cold, 
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FINITE. 


C«  H,9  014  )  n      readily  soluble  in  boil- 

C3olI2oOt6  =    8      19  iij°2     ing  water.      Soluble  in 

alcohol,  and  ether  ;  in 

cold  aqueous  solutions  of  the  caustic  alkalies,  and 
in  cold  concentrated  sulphuric  acid,  the  solution 
undergoing  decomposition  when  heated. 

PiCRoGLAUCiN(from  the  root  of  Glaucium  lu- 
tenm).  Soluble  in  water,  alcohol,  and  ether. 
(Pnrrish's  Pharm.,  p.  399.) 

PiCRoLiCHENiN(from  Variolaria  amara).  Per- 
CM  H.JO  012  manent.  Insoluble  in  cold,  sparingly 
soluble  in  boiling  water.  Readily 
soluble  in  alcohol,  ether,  essential  oils,  bisulphide 
of  carbon,  and  in  hot,  fatty  oils.  Soluble  in  con- 
centrated sulphuric  acid,  and  in  aqueous  solutions 
of  caustic  ammonia  and  potash,  and  very  sparingly 
in  a  solution  of  carbonate  of  potash. 

PICROMEL.     Vid.  Cholate  of  Soda. 

PiCROTOXiN(from  the  seeds  of  Menispermum 
(Picrotoxic  Acid.  Menispermin  Cocculus).  Permanent, 
(of  Courbe).  Cocculin.) 

Soluble  in  150  pts.  of  water  at  14°. 

«          25        "      boiling  water.    (Pelletier  & 
Courbe;  Boullay.) 

«        180        "      boiling  water.     (Merck.) 
162        "      cold 

«          54         "      boiling      "     (Duflos.) 

"  160  "  water  at  18.75°.  (Abl,  from 
(Esterr.  Zeitschrift  fur  Pharm.,  8.  201,  in  Can- 
statt's  Jahresbericht;  fur  1854,  p.  76.)  Soluble  in 
3  pts.  of  hot  alcohol  of  0.81  sp.  gr.,  the  solution 
solidifying  on  cooling.  It  is  precipitated  from  the 
alcoholic  solution  on  the  addition  of  a  small  quan- 
tity of  water.  (Boullay.)  Soluble  in  10  pts.  of 
cold,  and  in  1  pt.  of  boiling  alcohol.  (Wittstein's 
Handw.)  Difficultly  soluble  in  cold  ether.  (Merck.) 
Soluble  in  250  pts.  of  ether  of  0.7  sp.  gr.  (Boullay)  ; 
in  2.5  pts.  of  ether.  (Wittstein's  Handw.)  It  is 
not  extracted  from  the  aqueous  solution  by  ether, 
nor  from  the  alcoholic  solution  mixed  with  caus- 
tic potash,  but  ether  abstracts  it  from  the  alcoholic 
solution  mixed  with  chlorhydric  acid.  (G.  Guen- 
kel.)  Insoluble  in  oils,  either  fixed  or  volatile. 
(Boullay.) 

Completely  soluble  in  concentrated  acetic  acid, 
but  requires  2400  pts.  of  distilled  vinegar  to  dis- 
solve it,  and  does  not  dissolve  perceptibly  in  a 
mixture  of  equal  parts  of  distilled  vinegar  and 
water.  (Merck.)  Acetic  acid  facilitates  the  solu- 
tion of  picrotoxin  in  water.  (Pelletier  &  Courbe.) 
Soluble  in  acetic  acid,  and  in  dilute  acids  gener- 
ally. (Boullay.)  No  more  soluble  in  dilute  acids 
than  in  pure  water,  excepting  acetic  acid.  (Pel- 
letier &  Courbe.)  Abundantly  soluble  in  aqueous 
solutions  of  caustic  potash,  soda,  and  ammonia. 
(Boullay  ;  Pelletier  &  Courbe.)  Soluble  in  warm 
iodic  acid,  without  neutralizing  it,  and  crystallizes 
out  unchanged  when  the  solution  is  evaporated. 
(Se'rullas,  Ann.  Ch.  et  Phys.,  1830,  (2.)  45.  276.) 

PICROTOXIN  with  OXIDE  OF  LEAD.  Very 
soluble  in  water.  (Pelletier  &  Courbe.) 

PICRYL.     Vid.  Picril. 

PIMARIC  ACID.     Vid.  RESiNs(of  Turpentine). 

PiMi.i.ir  ACID.  Soluble  in  35  pts.^of  water  at 
(pimrlfTtic  Add.)  18°,  and  very 

^u  "it  °s  =  cw  Hio  Oc,  2  II  0  &  +  Aq  soluble  in  boil- 

i  n  g  water. 

(Laurent.)  100  pts.  of  water  at  18°  dissolve  2.56 
pts.  of  it.  [=1  pt.  soluble  in  39063  pts.  of 
water.]  It  li  extremely  soluble  in  boiling  water, 
aud  the  solution  deposits  crystals  on  cooling  ;  but 


a  solution  thus  prepared  by  cooling  still  contains, 
at  18°,  in  100  pts.  4.32  pts.  of  the  acid.  (Wirz, 
Ann.  Ch.  u.  Pharm.,  1857,  104.  272.)  More  solu- 
ble in  water  than  suberic  acid.  (Bromeis.)  Ea- 
sily soluble  in"  warm  alcohol,  and  ether ;  also, 
without  decomposition,  in  warm  concentrated 
sulphuric  acid.  (Laurent.) 

PIMELATE  OF  AMMONIA.  Soluble  in  water, 
the  solution  undergoing  decomposition  after  a 
time  when  left  to  itself,  or  more  rapidly  when 
boiled.  (Marsh.) 

PIMELATE  OF  AMYL.  Insoluble  in  water. 
C14  H10  (C10  Hn)2  08  Soluble  in  alcohol,  and  ether. 
(Marsh.) 

PIMELATE  OF  BARYTA.     Soluble  in  water. 
CuH10Ba^08 

PIMELATE  OF  COPPER.  Insoluble  in  water, 
C14  H10  Cu2  08  or  alcohol.  (Marsh.) 

PIMELATE  OF  ETHYL. 

I.)  normal.     Insoluble  in  water. 
CMH]0(C4H5)208 

II.)  acid. 
C14Hn(C4H5)08 

PIMELATE  of  sesquioxide  OF  IRON.     Ppt. 

PIMELATE  OF  LEAD.  Ppt.  Apparently  in- 
soluble in  water  or  alcohol.  (Marsh.) 

PIMELATE  OF  LIME.     Soluble  in  water. 

PIMELATE  OF  MAGNESIA.     Soluble  in  water. 

PIMELATE  OF  MANGANESE.    Soluble  in  water. 

PIMELATE  of  protoxide  OF  MERCURY.     Ppt. 

PIMELATE  OF  METHYL. 
CMH10(C2HS)208 

PIMELATE  OF  SILVER.     Insoluble  in  water. 
C14  H10  Ag2  08 

PIMELATE  OF  STRONTIA.     Soluble  in  water. 

PIMELATE  OF  ZINC.     Ppt. 

PIMELENIC  ACID.     Vid.  Pimelic  Acid. 

PIMELIN.     Vid.  Hydride  of  Acryl(Acrolein). 

PlNACONE. 

a  =  C12H]202 

I  =  hydrated.  Readily  soluble  in  water,  and 
Cu  H12  02  +  2  Aq  &  4  Aq  &  14  Aq  still  more  readily 

in  alcohol,  ether, 

and  acetone.  Soluble  in  cold  concentrated  sul- 
phuric acid.  (Stsedeler.) 

PINIC  ACID.     Vid.  oliesin  of  Turpentine. 

PINICORTANNIC   ACID.      After   having   been 
C82  H19  Ojg      dried  it  dissolves  very  slowly  in  wa- 
ter.    (Kawalier.) 

PINIPICRIN.     Soluble  in  water,  and  alcohol, 

C44  H36  022  4-  4  Aq     also  in  a   mixture  of  alcohol 

and   ether,  but  is  insoluble  in 

pure   ether.      Decomposed    by   hot   concentrated 

sulphuric  and  chlorhydric  acids. 

PINITANNIC  ACID.  Readily  soluble  in  water, 
C14  H8  08  alcohol,  and  ether.  (Kawalier.) 

PINITANNATE  OF  LEAD.  Ppt.,  easily  soluble 
in  acetic  acid. 

FINITE (^M/jar  from  Pinm  Lambertiana).  Ex- 
(Isomeric  with  Mamiitan  and  Quercile.)  tremely  solu- 
Ci2  H12  010  =  Cl2  U*  °fT  j  08  ble  in  water. 

Almost  in- 
soluble in  absolute  alcohol ;  somewhat  more  solu- 
ble in  boiling  ordinary  spirit.  Insoluble  in  chlo- 
roform. (Berthclot,  Ann.  Ch.  et  Phys.,  (3.)  46. 
78  )  Soluble  in  water.  Very  slowly  soluble  in 
boiling  alcohol.  Insoluble  in  ether.  (S.  W. 
Johnson,  Am.  J.  >Sa.}  (2.)  22.  8.)  Abundantly 
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soluble  in  fuming  chlorhydric  acid,  and  crystal 
lizes  somewhat  colored  on  cooling. 

PINITE  with  OXIDE  OF  LEAD.   At  the  moment 
C,2  H8  0,IV )  o       4  A       of  its  formation  it  is  soluble 
Pb4 j  °s  +       <l    jn  an  excess  of  coid  water 

but  after  having  once  been 
formed  it  is  only  partially  soluble,  with  decom- 
position, in  boiling  water. 

PIPERIC   ACID.      Almost  insoluble  in  water. 

C24  Hio  °s  =  °2*  H9  0?>  H  0     Soluble  in  275  pts.  of 

absolute  alcohol  at  the 

ordinary  temperature ;  more  soluble  in  hot  alco- 
hol. Sparingly  soluble  in  ether.  Scarcely  at  all 
soluble  in  bisulphide  of  carbon  or  naphtha  ;  some- 
what more  easily  soluble  in  benzin.  (Babo  &  E. 
Keller.) 

PIPERATE  OF  ALUMINA.    Ppt. 

PIPERATE  OF  AMMONIA. 
C24H!((NII4)08 

PIPERATE  OF  BARYTA.  Scarcely  soluble  in 
C24  H9  Ba  08  5000  pts.  of  cold  water,  more  soluble 

in  hot  water. 

PIPERATE  OF  CADMIUM. 
PIPERATE  OF  COBALT.    Ppt 
PIPERATE  OF  COPPER(CU  0).    Ppt. 
PIPERATE  OF  ETHYL.    Insoluble,  or  but  spar- 

C28  Hu  °8  ~  CM  H9  (°4  Hs)  °B  in6ty  soluble  in 
water.  Soluble  in 
ether. 

PIPERATE  OF  lRON(Fe  O).  Insoluble  in  wa- 
ter. 

PIPERATE  OF  LEAD.    Ppt. 

PIPERATE  OF  LIME.  Somewhat  more  soluble 
in  water  than  the  baryta  salt. 

PIPERATE  OF  MAGNESIA. 

PIPERATE  OF  MANGANESE. 

PIPERATE  OF  MERCURY.    Ppt. 

PIPERATE  OF  PIPERIDIN.     Soluble  in  water. 

/"^       Tj        "VTA  t~*       "O     iiff    I  ^10   "10  TT   \f\ 

^34  "21    ^  ^8  ==       24  •"•()  I  5  H  •    il   J'-'g 

PIPERATE  OF  POTASH.  Difficultly  soluble 
C24  H9  K  08  in  cold,  easily  soluble  in  boiling  water. 
Sparingly  soluble  in  alcohol.  Al- 
most insoluble  in  ether. 

PIPERATE  OF  SILVER.  Insoluble  in  water,  or 
C24  H9  Ag  08  alcohol. 

PIPERATE  OF  SODA.  Sparingly  soluble  in 
cold,  easily  soluble  in  hot  water.  Alcohol  pre- 
cipitates it  from  the  aqueous  solution. 

PIPERATE  OF  STRONTIA.    Ppt. 

PIPERATE  OF  ZINC.    Ppt. 

PIPERIDIC  UREA.     Vid.  Cyanate  of  Piperidin. 

PIPERIDIN.     Soluble  in  all  proportions  in  wa- 

(Piperylamin.)  ^     ter.      Soluble    in    alcohol, 

CH,  Hu  N  =  N  j  J^o  Hi°      and,  with  combination,  in 

acids.       (Cahours,    Ann. 

Ch.  et  Phys.,  (3.)  38.  78.) 

PIPERIN.     Permanent.      Extremely  sparingly 

(piperylPipericylamid.)  soluble  in  the  neutral 

C34  H19  N  06  =  N    gw  gio^      solvents.         Soluble, 

!    with  combination,  in 

alcohol  acidulated  with  chlorhydric  acid.  (Bou- 
chardat,  Ann.  Cli.  et  Phys.,  (3.)  9.  227.)  Insolu- 
ble, or  very  sparingly  soluble  in  cold  water,  but  is 
slightly  soluble  in  hot  water,from  which  it  separates 
out  on  cooling.  (Pelletier  ;  Oersted.)  Soluble  in  30 
pts.  of  cold,  and  in  1  pt.  of  hot  alcohol.  (Wittstein's 
Handw.)  More  readily  soluble  in  hot  than  in  cold 
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alcohol,  a  precipitate  being  produced  in  this  solu- 
tion on  the  addition  of  water.  (Pelletier.)  Solu- 
ble in  60  pts.  of  ether  (Merck)  ;  in  100  pts.  of 
ether.  (Wittstein's  Ilandw.)  Soluble  in  the 
essential  oils.  (Pelletier.)  Readily  soluble  in 
acetic  acid,  from  which  it  is  precipitated  on  the 
addition  of  water.  (Pelletier;  Merck.)  Abun- 
dantly soluble  in  warm  creosote,  and  remains  dis- 
solved when  the  solution  has  become  cold.  (Rei- 
chenbach.)  Not  perceptibly  soluble  in  dilute 
mineral  acids.  (Pelletier  ;  Dulong  ;  Regnault.) 

Soluble,  in  the  fatty  and  essential  oils.  Insolu- 
ble in  alkaline  solutions.  Soluble  in  concentrated 
sulphuric  acid,  from  which  it  is  precipitated  on 
the  addition  of  water  ;  also  soluble  in  warm  con- 
centrated chlorhydric  acid,  and,  without  decom- 
position, in  chloric  acid. 

Insoluble  in  water.  Easily  soluble  in  hot 
spirit.  Tolerably  soluble  in  ether.  (Stenhouse.) 

PIPERYLBENZOYLAMID.  Easily  soluble  in  al- 
(PiperylBenzamid.  BemoPiperid.)  cohol.  (Ca- 
C^  H15  N  02  =  N  \  $w  5»o"  hours,  Ann.  Ch. 

38.,.,  • 

PiPERYLCuMYLAMiD. 

(Piperyl  Cuminamid.') 


Soluble  in  alcohol. 


PlPERYLSULPHOCARBAMATE  OF     PlPERIDIN. 

with  Sulphide  of  Carbon.  Easilv      snlnhfo 

r*onyldiP%e^iC  Acid.)  SS&bffSi 

C22  H22  N2  S4  =  N2    (C10  1v')a  .  S3  cially  when  this 

(H2  is  warm.     (Ca- 
hours, Ann.  Ch. 
et  Phys.,  (3.)  38.  89.) 

PiPERYLllREA.     Vid.  Cyanate  of  Piperidin, 

PIPITZAHOIC  ACID.  Permanent.  Almost  in- 
Cson2o  OB  =  Cao  H19  05,  H  0  soluble  in  water.  Ea- 
sily soluble  in  abso- 
lute alcohol,  and  ether  ;  also  soluble  in  spirit,  but 
water  precipitates  it  from  its  alcoholic  solution. 

The  alkaline  pipitzahoates  are  easily  soluble  in 
water,  alcohol,  and  ether.  (Weld,  Ann.  Ch.  u. 
Pharm.,  95.  188.) 

PIPITZAHOATE  OF  BARYTA.  Very  sparingly 
soluble  in  water.  Soluble  in  alcohol.  (Weld, 
roc.  cit.) 

PIPITZAHOATE  OF  COPPER.  Insoluble  in 
Dgo  H19  Cu  06  water.  Soluble  in  alcohol,  and  ether. 
(Weld,  loc.  cit.) 

PIPITZAHOATE  OF  LEAD.     Soluble  in  alcohol. 
H18  Pb2  06 

PIPITZAHOATE  OF  POTASH.  Soluble  in  al- 
;ohol. 

PIPITZAHOATE  OF  SILVER.  Insoluble  in  wa- 
C30  H19  Ag  06  ter.  Soluble  in  alcohol,  and  ether. 

(Weld,  loc.  cit.) 

PIPITZAHOATE  OF  SODA.     Soluble  in  alcohol. 

PiTAYiN(from  China  pitaya  or  pitoya).    Soluble 

Pitoyin.)     in   water,   and   alcohol.     Insoluble  in" 

ether. 

PITTACAL.  Permanent.  Insoluble  in  water, 
alcohol,  ether,  eupion,  or  aqueous  alkaline  solu- 
ions.  Soluble  in  dilute  sulphuric,  and  chlorhy- 
Iric  acids.  Abundantly  soluble  in  acetic  acid. 
Decomposed  by  nitric  acid.  (Reicheubach.) 

PITYXYLONIC    ACID.      Difficultly  soluble  in 
C25H2008     cold,  easily  soluble  in  boiling  water. 
Easily  soluble  in  alcohol,  ether,  and 
aqueous  alkaline  solutions.     (Wittstein.) 

PITYXYLONATE  OF  LEAD.  Somewhat  soluble 
25  H20  08,  Pb  0  in  water. 
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PLATINOSULPHOCYANIDES. 


"  PLATINAMIN  "(of  Gerhardt).  Vid.  Oxide  of 
Platin(/V)aramonium. 

PLATINIC  ACID.     Vid.  fcmOxide  of  Platinum. 

PI.ATIXATE  OF  BARYTA.    Ppt. 

PLATINATE  OF  POTASH.  There  are  two  com- 
pounds, one  of  which  is  soluble  in  water,  while  the 
other  is  insoluble  in  water  and  difficultly  soluble 
in  strong  chlorhydric  acid.  (Tennant;  Berzelius.) 

PLATINATE  OF  SODA.     Soluble  in  oxalic  acid, 
NaO,3Pt02  +  6Aq    and  in  dilute  nitric  acid.     Di- 
lute oxygen  acids  dissolve  out 
the  soda.     (Weiss  &  Dcebereiner.) 

PLATINATE  OF  STRONTIA. 

PLATINICUM.  Platinum  as  it  exists  in  the 
pt  _  pt»  platim'c  compounds. 

PLATINODS  ACID.  Vid.  profOxide  of  Platinum. 

PLATINITE  OF  POTASH. 

PLATINITE  OF  SODA.  Before  drying  it  is  sol- 
uble in  nitric  acid.  ( Vauquelin.) 

PLATINOCYANHYDRIC    ACID.      Deliquescent. 
H  Cy  Pt  Cy  +  6  Aq    Very  soluble  in  water,  absolute 
alcohol,  and  ether.      (Doebe- 
reiner.) 

PLATINOCYANIDE  OF  X.  )  Vid.  Cyanide  of  X, 

PLATINICYANIDE  OF  X.  ]  with  profoCyanide 
of  Platinum. 

PLATiNOsesyut'CYANHYDRic  ACID.  The  plati- 
nosesquicyanhydrates  are  all  soluble  in  water,  and 
alcohol. 

PLATINOSesgWlCYANIDE  OF  AMMONIUM.     More 

(N  Hjj,  Ptg  Cy6  +  6  Aq     soluble  than  the  potassium 
salt  in  water.     (Weselsky.) 

PLATINOseS<?Uz'CYANIDE     OF     LlTHIUM.      More 

Li.,  p't,  Cy6  -f-  6  Aq    soluble  than    the    ammonium 
salt    in    water,    and    alcohol. 
(Weselsky.) 

PLATINOSeS^Ut'CYANIDE  OF  MAGNESIUM.     Sol- 

Mg2  P^  CyB  + 14  Aq     uble  in  water.     ( Weselsky.) 

PLATINGS^!!?  CYANIDE  OF  POTASSIUM.  Ea- 
(Same  as  Knop's  "  2K  Cy,  Pt8  Cys."  sily  soluble  in 
K2  Ptj  gy5  +  6  Aq  water.  ( We- 

selsky.)   Easily 

soluble  in  water.    Insoluble  in  alcohol.     (Knon 
in  Berzdius's  Lehrb.) 

PLATINOPLATINlCYANIDE       OF      ALUMINUM. 

Deliquescent.     Soluble  in  water,  and  alcohol. 

PLATINOPLATINlCYANIDE  OF  AMMONIUM. 
CB  Nu  (N  Ht)6  Pt6  =  N  H4  Cy,  6  (N  H4,  Pt  Cy2)  Very 

ble  in  water.     Soluble  in  alcohol. 

PLATINOPLATINlCYANIDE  OF  BARIUM.  Sol- 
Cjj  Nu  Ba6  Pts  =  Ba  Cy,  5  (Ba,  Pt  Cy2)  uble  in  33  pts. 

of  water  at  1 6°, 
and  more  readily  in  hot  water.     (Quadrat.) 

PLATINOPLATINlCYANIDE  OF  CALCIUM.     Ea- 

C22  Nri  V&e  Pt5    sily  soluble  in  water. 

PLATINOPLATINlCYANIDE     OF     COPPER.       In- 

CMNuCu<5Pte      soluble  in  water,   or  in   concen- 
trated chlorhydric  or  dilute  nitric 
acid.     Soluble  in  ammonia-water.     (Quadrat.) 

PLATINOPLATINlCYANIDE    OF  IRON.       Pot 
CV.,NnFe6Pte 

PLATINOPLATINlCYANIDE    OF    LEAD.       Some- 

CMNnPb6PtB      what    soluble    in    boiling    water 
(Quadrat.) 

!'! .VI  INoPLATINlCvAXIDB      OF     MAGNESIUM. 

CM  Nn  Mfo  Pt5      Soluble  in  3.4  pts.  of  water  at  16°! 
Soluble   in    alcohol,    and    ether 
(Quadrat.) 


PLATINOPLATINlCYANIDE       OF       POTASSIUM. 

C22  Nn  K6  Ptfi  +  21  Aq     Efflorescent.       Soluble    in 
3  pts.  of  water  at  16°,  and 

in  much  less  boiling  water;  less  soluble  in  alcohol, 
and  ether.    (Quadrat.) 

PLATINOPLATINlCYANIDE    OF    SODIUM.       Sol- 

C22  Nn  Nag  Pt5     uble  in  water.     (Quadrat.) 

PLATINOPLATINlCYANIDE   OF   STRONTIUM. 

Soluble  in  water.     (Quadrat.) 
PLATINOPYRIDIN. 


PLATINOfo'SuLPHOCYANHYDRIC  ACID.      Solu- 
(HydroPlatinobiSulpho  Cyanic  Acid.)     ble  in  water.    By 

evaporation,  the 

solution  is   quickly  decomposed.      (Buckton,  J. 
Ch.  Soc.,  7.35.) 

PLATINO&Z'SULPHOCYANIDE    OF    rfiPLATOSAM- 

Pt    n  m  o  r.    a       MONIUM.    Insoluble  in  wa- 


freely    soluble     in     dilute 
chlorhydric  acid.     (Buckton,  J.  Ch.  Soc.,  7.  39.) 

PLATINOfo'SuLPHOCYANIDE  OF  COPPER.     Ppt. 
PLATINO&t'SuLPHOCYANIDE  OF  LEAD. 

I.)  basic.     Ppt.     Readily  soluble  in  acetic  and 
other  acids. 

PLATINO&Z'SULPHOCYANIDE      OF     POTASSIUM. 

KPt2(CyS2)  Permanent.  Readily  soluble  in 
2.5  pts.  of  water  at  15.5°,  and  still 
more  readily  soluble  at  higher  temperatures.  Sol- 
uble to  any  extent  in  warm  alcohol.  (Buckton, 
loc.cit.,  p.  32.) 

PLATINOfo'SuLPHOCYANIDE  OF  SlLVER.      Sol- 

Ag,  Pt  2  (Cy  S2)  uble  in  an  aqueous  solution  of 
sulphocyanide  of  potassium  ;  this 
solution  undergoes  decomposition  when  diluted 
with  water.  Partially  soluble,  with  decomposition, 
in  ammonia-water.  (Buckton,  loc.  cit.) 

PLATINOferSuLPHOCYANHYDRIC  AciD.      Solu- 
(HydroPlatinoter  Sulpha  Cyanic  Acid.)     ble    in    alcohol, 

and  water.  The 

solution  is  decomposed  when  evaporated  upon  a 
water-bath.     (Buckton,  J.  Ch.  Soc.,  7.  30.) 

PLATINOterSuLPHOCYANIDE     OF   AMMONIUM. 

N  H4,  Pt  3  (Cy  S2)    Soluble  in   water,  and  alcohol. 
(Buckton,  loc.  cit.) 

PLATINOferSuLPHOCYANIDE  OF  BARIUM.    Sol- 

uble  in  water,  and  in  hot  alcohol.      (Buckton,  loc. 
cit.) 

PLATINOterSuLPHOCYANIDE  OF  COPPER.     In- 

soluble  in   water.       Soluble  in  ammonia-water. 
(Buckton,  loc.cit.) 

PLATINOferSuLPHOCYANIDE  OF  IRON.       Insol- 

Fe,  Pt3  (Cy  S2)     uble  in  water,  or  alcohol.    (Buck- 
ton,  loc.  cit.)     Unacted   upon  by 
dilute  sulphuric,  chlorhydric,  or  nitric  acids.    De- 
composed by  strong  nitric  acid. 

PLATINOterSULPHOCYANIDE  OF    LEAD. 

I.)  normal.     Soluble  in  alcohol,  less  soluble  in 
cold  water.     Decomposed  by  hot  water. 

II.)  basic.  Insoluble  in  water  or  alcohol.   Read- 
Pb,  Pt  3  (Cy  S2)  ;  Pb  0     ily  soluble  in  acetic  and  ni- 
tric   acids.     (Buckton,    loc. 
cit.,'  p.  30.) 

PLATINOfcrSuLPHOCYANIDE       OF      MERCURY 

Hg2,  Pt  3  (Cy  S2)     (Hg2).     Insoluble,  or  nearly  in- 
soluble in  water.     (Buckton,  loc. 
cit.) 


POPULIN. 
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OF    POTASSIUM 

K,  Pt3(Cy  S2)      Permanent.     Soluble  in  12  pts.  of 

water  at  15.5°;  far  more  soluble 

in  boiling  water;  and  still  more  soluble  in  hot 

alcohol.     (Buckton,  loc.  cit.,  p.  23.) 

PLATINOfcrSuLPHOCYANIDE  OF    SlLVER.      In- 

Ag,  Pt  3  (Cy  S2)  soluble  in  water,  or  in  an  aque- 
ous solution  of  platinotersulpho- 
cyanide  of  potassium.  Soluble  in  cold  ammonia- 
water,  but  decomposes  when  the  solution  is 
heated.  (Buckton,  loc.  cit.,  p.  28.)  Soluble  in 
sulphocyanide  of  potassium. 

PLATINOferSuLPIIoCYANIDE         OF         SODIUM. 

Na,  Pt  3  (Cy  S2)    Soluble  in  water,  and  alcohol. 

PLATINOSUM.  Platinum  as  it  exists  in  platin- 
Pt  =  Pt'  ous  C9mpounds. 

PLATiNRESiN(of  Zeise).  Mixture  of  several 
compounds  ;  for  its  behavior  with  solvents,  see 
Ann,  Ch.  u.  Pharm.,  1840,  33.  66  et  seq. 

PLATINUM.  Unacted  upon  by  water,  or  by  sul- 
JPt  phuric,  chlorhydric,  or  other  simple  acids, 
even  when  these  are  concentrated  and  boiling. 
When  pure  it  is  not  attacked  by  nitric  acid,  but 
when  alloyed  with  metals  it  is  generally  some- 
what soluble  therein.  Much  less  readily  soluble 
than  gold  in  aqua-regia.  Soluble  in  chlorine- 
water. 

A  mixture  of  chlorhydric  and  nitric  acids,  so 
long  as  these  acids  are  not  sufficiently  concen- 
trated, or  the  temperature  is  so  low  that  they  can- 
not react  upon  each  other,  has  no  action  upon 
platinum,  nor  does  the  addition  of  chlorine  to  the 
mixture  occasion  any  action  upon  the  metal,  but 
if  a  few  drops  of  a  solution  of  nitrite  of  potash,  or 
some  nitrous  acid  be  added,  the  action  begins. 
(Millon,  Ann.  Ch.  et  Phys.,  (3.)  6.  102.)  Com- 
pletely, though  difficultly,  soluble  in  aqua-regia. 
(Glaus,  Beitrage,  p.  37.)  Platinum  dissolves  in 
the  course  of  time  in  iodhydric  acid,  but  no  sen- 
sible quantity  of  hydrogen  is  disengaged.  (H. 
Deville,  C.  R.,  1856,  42.  896.) 

PLATINUM  &  SiLVER(alloy).  Hot  sulphuric 
acid  dissolves  out  the  silver  without  acting  upon 
the  platinum.  Nitric  acid  dissolves  some  platinum 
with  the  silver.  (D'Arcet.) 

PLATOSAMIN  compounds.     Vid.  Compounds  of 
(Base  of  tke  <2d  series     Platin(oMs)ammonium,. 
of  Reisers  salts.) 

»|ft 

/)Z'PLATOSAMIN  compounds.     Vid.  Compounds 
(Base  of  the  1st  series      Of  Platin(oHs)tftamin. 
of  Reiset's  salts.') 

N    JH5 
N2  |  pt, 

PLATOSOPYRIDIN. 

N  j  C10  H4  Pt"' 

PLUMBAGiN(from  Plumbago  Europcea).  Scarce- 
ly at  all  soluble  in  cold,  much  more  soluble  in  boil- 
ing water.  Readily  soluble  in  alcohol,  and  ether. 
Soluble  in  cold  concentrated  sulphuric  and"  nitric 
acids,  from  which  solutions  it  is  precipitated  on 
the  addition  of  water. 

PLUMBIC  ACID.    FzW.perOxideof  Lead(Pb02). 

PLUMBATE  OF  BARYTA.  Insoluble  in  water. 
(Fremy,  loc.  cit.) 

PLUMBATE  OF  LEAD.  Vid.  SesquiOxide  of 
(Redhead.  Minium.)  Lead. 

PLUMBATE  OF  LIME.  Insoluble  in  water. 
(Fremy,  loc.  cit.)  Permanent.  Insoluble  in  wa- 
ter. When  treated  with  nitric  acid  the  lime  is 
dissolved  out.  (Crum.) 


PLUMBATE  OF  POTASH.  Very  deliquescent. 
K  0,  Pb  02  -+-  3  Aq  Decomposed  by  pure  water, 
but  is  soluble,  without  decom- 
position, in  alkaline  liquors.  (Fremy,  Ann.  Ch.  et 
Phys.,  (3.)  12.  490.)  When  the  clear  solution  is 
diluted  with  much  water  it  suffers  decomposition, 
Pb  02  being  precipitated.  (Berzelius's  Lehrb.) 

PLUMBATE  OF  SODA.  Decomposed  by  pure 
water;  sparingly  soluble  in  alkaline  liquors. 
(Fremy,  loc.  cit.) 

PLUMBC^'ETHYL.    Insoluble  in  water.     Soluble 
C8  Hto  Pb  =  Pb  (C4  H5)2  in  ether.    (Buckton.)    Solu- 
ble in  alcohol. 

Z)zPLUMB£n'ETHYL.     Insoluble  in  water.  Very 
C12  H15  Pb2  =  Pb2  (C4  H5)3    easily  soluble  in  alcohol, 
and  ether. 

PLUMBIDE  OF  ETHYL.     Vid.  PlumbEthyl. 

PLUMBIDE  OF  IRON. 

PLUMBIDE  OF  SODIUM.  Slowly  decomposed 
by  water. 

PLUMBOUS  ACID.     Vid.  prof  Oxide  of  Lead. 

PLUMBITE-  OF  AMMONIA. 

PLUMBITE  OF  BARYTA.  Almost  insoluble  in 
water.  (Dumas,  Tr.) 

PLUMBITE  OF  LIME.  Slightly  soluble  in 
water.  (Karsten.) 

PLUMBITE  OF  NICKEL?  Exceedingly  diffi- 
cultly soluble  in  nitric  acid.  Readily  soluble  in 
chlorhydric  acid.  (Tupputi,  Ann.  de  Chim.,  1811, 
78.  143.) 

PLUMBITE  OF  POTASH.  Soluble  in  water. 
(Dumas,  Tr.) 

PLUMBITE  OF  SODA.  Soluble  in  water.  (Du- 
mas, Tr.) 

PLUMBITE  OF  STRONTIA.  Almost  insoluble 
in  water.  (Dumas,  TV.) 

PNEUMIC  ACID.    Identical  with  Taurin,  q.  v. 
POLEIN.     Vid.  Melam. 
POLYCHROIT.     Vid.  Safranin. 
POLYCHREST  SALT.     Vid.  Sulphate  of  Potash. 
POLYCHROMATIC    ACID.      Vid.    Chrysammic 
Acid. 
POLYGALIC  ACID.     Vid.  Saponin. 

POPULIN.  Soluble  in  1896  pts.  of  water  at  9°  ; 
(BenzoyiSalidn.)  more  readily  soluble  in  hot 
C40  H22  016  +  4  Aq  water,  and  in  alcohol.  Scarcely 
at  all  soluble  in  ether.  Unacted 
on  by  cold,  decomposed  by  boiling  nitric  acid. 
Soluble  in  cold  dilute  chlorhydric  acid,  but  the 
solution  is  decomposed  by  boiling.  Soluble,  with 
decomposition,  in  aqueous  solutions  of  the  caustic 
alkalies  and  alkaline  earths.  (Piria,  Ann.  Ch.  u. 
Pharm.,  96.  375.)  Soluble  in  about  2000  pts.  of 
cold,  and  in  70  pts.  of  boiling  water.  (Bracon- 
not.)  Less  soluble  in  a  cold  saturated  solution  of 
chloride  of  sodium  than  in  pure  water. 

Soluble  in  100  pts.  of  absolute  alcohol  at  14°  @ 
15°.  (Biot  &  Pasteur.)  Much  more  abundantly 
soluble  in  boiling  alcohol  than  in  boiling  water. 
Scarcely  at  all  soluble  in  ether.  Easily  soluble  in 
cold  concentrated  acetic  acid,  from  which  it  is 
partially  reprecipitated  on  the  addition  of  water, 
and  completely  by  alkalies.  (Braconnot.)  Easily 
soluble,  without  decomposition,  in  cold  acids,  not 
too  concentrated,  being  partially  precipitated  there- 
from by  water,  and  completely  by  alkalies.  (Bra- 
connot'; Koninck.)  Soluble  in  aqueous  alkaline 
solutions.  (Koninck.) 
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PROPYLAL. 


POITJ.IX  witli  OXIDE  OF  LEAD.  Insoluble  in 
water.  (Koninck.) 

PORPHYRIC  ACID.  Sparingly  soluble  in  pure 
CMH4N2014  =  C20H8(N04)205,HO  water;  insol- 

uble in  acidu- 

lated water.  Insoluble  in  cold,  somewhat  soluble 
in  boiling  alcohol. 

PORPHYRATE  OF  AMMONIA. 

I.)  normal.  Very  sparingly  soluble  in  pure 
Cjo  H3  (N  H4)  (N  04)2  06  water.  Insoluble  in  an 
aqueous  solution  of  car- 
bonate of  ammonia. 

II.)  acid.  Somewhat  soluble  in  boiling,  less 
soluble  in  cold  water. 

PORPHYRATE  OF  BARYTA.  Sparingly  soluble 
in  water. 

PORPHYRATE  OF  COPPER.    Ppt. 

PORPHYRATE  OF  LEAD.  Sparingly  soluble  in 
water. 

PORPHYRATE  OF  LIME.  Sparingly  soluble  in 
water. 

PORPHYRATE  OF  SILVER. 

PoRPHYROXiN(from  Bengal  Opium).  Easily 
soluble  in  spirit,  ether,  and  dilute  acids.  (Merck, 
Ann.  der  Pharm.,  1837,  21.  204.) 

POTASH.  )  ^       i0xide  of  potassium. 

POTASSA.  ) 

POTASSAMID.    Gradually  deliquesces,  with  de- 
<  H2    composition.    Decomposed  by  water,  with 

N  \  K      evolution  of  heat,  also  decomposed  by  al- 
cohol.    Insoluble  in  and  unacted  upon 

by  dry  petroleum. 

THPOTASSAMID.     Vid.  Nitride  of  Potassium. 

POTASSIUM.  Decomposes  water,  alcohol,  ether, 
K  and  as  a  rule,  all  liquids  which  contain  oxygen. 
Insoluble  in  and  unacted  upon  by  dry  naphtha, 
petroleum,  and  similar  hydrocarbons. 

As  a  rule,  the  compounds  of  potassium  are  less 
soluble  than  those  of  ammonium  (Dumas)  ;  but 
all  of  its  salts  are  soluble  in  water,  and  most  of 
them  are  readily  soluble. 

PouRPRiT(of  Batilliat).  (Blackish  red  coloring 
matter  in  the  sediment  of  old  wines).  Insoluble 
in  water.  Soluble  in  concentrated  sulphuric  acid, 
and  is  precipitated  therefrom  on  the  addition  of 
water.  Soluble  in  150  pts.  of  alcohol,  of  80%; 
less  soluble  in  stronger  alcohol.  Quite  insoluble  in 
ether.  (BatilUat,  Traite  sur  les  Vins  de  la  France.) 

PRiMULiN(from  Primula  veris).  Easily  soluble 
in  water.  Also  soluble  in  alcohol,  but  the  less 
readily  in  proportion  as  this  is  stronger.  Insolu- 
ble in  ether.  (Hnenefeld.) 

PROPIONAMID. 

(Metacetamid.     Nitride  of  Propianyl  .) 


PHOPIONAMIC   ACID.     Identical  with  Alanin 

q.  V. 

PUOPIONE.    Insoluble  in  water.     Soluble  in  all 
(Ethylide  of  Propianyl.)    proportions  in  alcohol,  and 
cioHwOt=c*ff5°*l     ether.    (Morley,,/.  Ch.  Soc., 
4.  5.) 

PROPIOMC   Acm(Anhydrous).      Insoluble  in 

(Propionic  Anhydride.)         wat'er.        (Limpricht     &    V. 
Cn  H10  Ofl  =  g       "<>  \      Uslar,  Ann.  Ch.  u.  Pharm., 
94.  322.) 

PROPIONIC  ACID.    Soluble  in  all  proportions 


(Mettf  tetanic  Aaid.     Met  Acetic  Acid.)     in  water.    (Red- 

Ce  H6  04  =  C6  H5  03,  H  0  tenbacher.)  Sol- 

uble in  alcohoh 
and  ether.     (Nickles.) 

Most  of  the  salts  of  propionic  acid  are  soluble 
in  water. 

PROPIONATE  OF  AMMONIA. 

PROPIONATE  OF  AMYL.     Sparingly  soluble  in 
C6  H5  (C10  Hu)  04     water.     Soluble  in   alcohol,  in 
all   proportions,   and    in   ether. 
(Wrightson,  Phil.  Mag.,  (4.)  6.  98.) 

PROPIONATE  OF  BARYTA.  Very  easily  solu- 
C6  H6  Ba  04  +  Aq  ble  in  water,  especially  when 
this  is  hot.  (Boehme.)  Soluble 
in  1.3  pts.  of  water  at  16°.  Almost  insoluble  in 
absolute  alcohol.  (Strecker,  Ann.  €h.  u.  Pharm., 
92.  87.) 

PROPIONATE    OF   BROMALLYL.    Insoluble  in 

(Hemibromhydrin.)  water.  Soluble  in 

C]2H9Br04  =  C6H5(C6H4Br)04    ether.    (Berthelot 

&  De  Luca,  Ann. 
Ch.  et  Phys.,  (3.)  48.  304.) 

PROPIONATE  OF  COPPER.      Easily  soluble  in 
C6  H5  Cu  04  +  Aq     water.  (Wrightson,  Phil.  Mag., 
(4.)  6.98.) 

PROPIONATE  OF  ETHYL.    Insoluble  in  water. 
CG  Hfi  (C4  H5)  04 

PROPIONATE  OF  LEAD. 

I.)  normal.     Deliquesces  in  damp  air.     Soluble 
C6H5Pb04       in  water.      (Strecker,  Ann.  Ch.  u. 
Pharm.,  92.  89.) 

II.)  basic.        Soluble  in   water,   and  alcohol. 

C6  H5  Pb  04  ;  Pb  0    (Frankland  &  Kolbe.)  Some- 

what soluble  in  water.  (Streck- 
er, loc.  cit.) 

PROPIONATE  OF  LIME.  Apparently  efflores- 
C6H5Ca04+Aq  cent.  (Strecker.)  Permanent. 
(Wrightson,  Ann.  Ch.  u.  Pharm., 
90.  44.)  Readily  soluble  in  water.  Sparingly 
soluble  in  alcohol.  (Strecker,  Ann.  Ch.  u.  Pharm., 
92.  88.) 

PROPIONATE  OF  MAGNESIA.      Soluble  in  wa- 
ter.    (Strecker.) 

PROPIONATE  OF  POTASH.    Deliquescent.    Sol- 
C6  H5  K  04       uble  in  water.     Less  soluble  in  abso- 
lute alcohol,  and  still  less  soluble  in 
ether.     (Strecker,  Ann.  Ch.  u.  Pharm.,  92.  86.) 

PROPIONATE  OF  SILVER.     Soluble  in  boiling 

ce  Hs  Ag  04  water,  but  less  soluble  in  water  than  the 

acetate  of  silver.  (Frankland  &  Kolbe.) 

PROPIONATE  OF  SODA.    Deliquescent.     Very 
C6  H5  Na  04  +  2  Aq     soluble  in  water.     (Dumas.  ) 

PROPIONIC  ALCOHOL.     Vid.  Hydrate  of  Pro- 

pyi- 

PROPIONIC    ALDEHYDE.       Vid.    Hydride   of 
Propionyl. 

PROPIONSDLPHURIC  ACID.      Vid.  SulphoPro- 
pionic  Acid. 
PROPYL. 

(  Trityl(of  Gephardt).) 


PROPYLAL.     Miscible  with  water,  alcohol,  and 

(Isomericwith  Acetone,  Propylic      ether.         (Limpricht. 
dehy^  and  Allylalcokol.)  Ann>  ^       p1, 

H6°Z  94.326.) 

PROPYLALCOHOL.     Vid.  Hydrate  of  Propyl. 


PTBLEIC  ACID. 
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PROPYLAMIN.    Readily  soluble  in  water.  (Ber- 


(Tritylainin.  MetAcetamin.  Ocnyl- 
amin.  TritylAnimoiiium.  Secalin.) 
NH2(C6II7) 


thclot  &  De  Lu- 
ca.)  Soluble  in 
water.  Most  of 


Nature  of  the  Gas  experimented  upon. 


Name  of  sol  vent  used. 


Pure  propylene 
prepared  from 
lodoPropylene 

(C0  H5  I) 
1vol.  of  the 
solvent  ab- 
sorbs   gas. 


^  Jo 
from  lodo- 
Propylene. 
1  vol.  of  the 
solvent    ab- 
sorbs     gas. 


its  salts  are  soluble  in  water,  and  alcohol.    (Ptir- 
rish's  Pharm.,  p.  418.) 
PROPYLENE. 

(Metacene.     Tritylene.     I someric  with  Hydride  of  Allyl.) 


Observations. 


Containing  7  %  of 

air,  prepared  from 

Glycerin. 

1  vol.  of  the 
solvent  ab- 
sorbs gas. 


Containing  55% 
of  air,  prepared 
from  Glycerin. 

1  vol.  of  the 
solvent  ab- 
sorbs gas. 


Water     .........  A 


to 


voL 


Ordinary  alcohol 6  vols 

Absolute  alcohol     .    12  to  13  vols 7  vols. 


If  a  saturated  aqueous 
solution  of  sulphate  of 
soda  be  added  to  this 
solution,  nothing  is  dis- 
engaged except  on 
boiling,  when  the  gas 
is  evolved. 

On  the  addition  of 
water,  |  of  the  gas  is 
disengaged. 

Amyl  alcohol 8  vols Disengaged  by  ebullition. 

Oleine 8  to  10  vols Disengaged  on  heating. 

C      When  1  vol.  water  is 
Acetic  acid  (glacial)     ....     about  6  vols padded,  J  of  the  gas  is 


Oil  of  turpentine     . 

7)/chloride  of  copper, 
dissolved  in  chlorhy- 
dric  acid 


Ether 17  vols. 


18  vols.   .     15  vols. 


16  vols. 


about  3  vols.  .     2  vols. 


4  vols. 


vol. 


16  vols. 


13  to  14  vols.  .     5  vols. 


f  Disengaged  by  ebulli- 
j  tion.  Less  soluble  than 
]  ethylene  in  this  men- 
[  struum. 

(  Partially  disengaged 
?  when  the  solution  is 
r  mixed  with  much  water. 


8  to  12  vols.    about  10  vols. 


,         (  more  than  1 
Sulphide  of  carbon    <    13  vols.    \ 

Chloroform  (of  ^  .  17  vols.  18  vols. 

commerce) 

Benzin     (crys-  j  more  than 

tallixable)  \    13  vols. 

Very  little  is  absorbed  by  syrupy  phosphoric 
acid.  It  is  entirely  absorbed  by  concentrated  sul- 
phuric acid,  also  by  fuming  sulphuric  acid.  At 
ordinary  temperatures  it  is  slowly  absorbed  by 
fuming  chlorhydric  acid,  with  combination  ;  this 
absorption  is  rapid  at  100°.  Very  soluble  in  alco- 
hol and  in  most  inflammable  liquids.  Much  more 
soluble  in  the  neutral  solvents  than  most  other 
gases,  even  than  defiant  gas.  (Berthelot  &  De 
Luca,  Ann.  Ch.  et  Phys.,  (3.)  43.  pp.  276,  404.)  Al- 
most as  soluble  in  monohydrated  sulphuric  acid  as 
carbonic  acid  is  in  potash  :  —  35  'grammes  of  this 
acid  can  absorb  nearly  4  litres  of  the  gas  (200 
vols.  =  £  of  an  equivalent).  When  this  solution 
is  diluted  with  water,  no  gas  is  evolved,  but  the 
solution  becomes  somewhat  cloudy.  (Berthelot, 
Ibid.,  (3.)  43.  399.)  By  ebullition  it  is  disen- 

faged   from  its  solutions.     (Berthelot,  lbid.>  (3.) 
1.  69.) 

PROPYLIC  ALCOHOL.  Vid.  Hydrate  of  Pro- 
pyl' 

PROPYLIC  ALDEHYDE.  Vid.  Hydride  of  Pro- 
pionyl. 

PROPYLGLYCOL.  Soluble  in  all  proportions  in 
C6  H8  04  =  ce  Hj|"  'j  0,  water>  and  alcohol. 

"PROPYLOXYSULPHOCARBONATE        OP(    X." 

Vid.  OxySulphoCarbonate  of  X  &  of  Propyl. 


PROPYLSULPHURIC  ACID.  Vid.  SulphoPro- 
pylic  Acid. 

PRUSSIC  ACID.     Vid.  Cyanhydric  Acid. 
PSEUDERYTHRIN.     Vid.  Orsellate  of  Ethyl. 

PsEUDoAcETic  ACID.  Vid.  ButyroAcetic 
Acid  ;  compare  Propionic  Acid,  with  which  it  is 
almost,  if  not  quite  identical. 

PsEUDoMoRPHiNE.  Soluble  in  800  ®  900  pts. 
(Phormia.)  of  cold,  and  in  12.5  pts.  of  hot 
C27  H18  N  Ou  water.  Still  less  soluble  in  alcohol, 
and  ether.  No  more  soluble  in 


PROPYL&J'SULPHOCARBONATE     OF     X.' 

OxySulphoCarbonate  of  X  &  of  Propyl. 


Vid.  ! 


ammonia-water  than  in  cold  water,  but  easily 
soluble  in  aqueous  solutions  of  potash  and  soda. 
Almost  insoluble  in  absolute  alcohol,  though 
somewhat  soluble  in  spirit  of  0.833  sp.  gr.  Al- 
most insoluble  in  weak  acids.  (Pelletier.) 

PSEUDORCIN.     Vid.  ErythroMannite. 

PsEUDoSuLPHoCYANOGEN.  Vid.  PerSulpho- 
C6  H  N3  S6  Cyanogen. 

PsEUDOTOxiN(from  the  leaves  of  Atropa  bella- 
donna). Soluble  in  water,  and  spirit.  Insoluble 
in  absolute  alcohol  or  in  ether.  (Brandes.) 

PsEUDoV"ERATRiN(from  Veratrum  sabadilla). 
(Hrl'onin.'  Veratrin  resin.)  Insoluble  in  water,  ether, 
C14  H9  N  03  or  aqueous  alkaline  solu- 

tions. Soluble  in  alcohol. 

PTELEIC  ACID.     All  of  its  salts  are  soluble  in 


iC6H40     water.     (Kane.) 


PURPURIN. 


PTERITANNIC  ACID.     Insoluble  in  water.   Ea 

.'  i  !4  07,  H  0      sily  soluble  in  strong  alcohol,  and 

ether ;  less  soluble  in  weak  alco 

hoi.     Insoluble  in  naphtha,  or  in  fatty  or  essentia 

oils.     (Luck.) 

PTERITANNATE  OF  ETHYL.    Insoluble  in  wa 

(EthyiPteritannic  Add.)        ter.      Easily  soluble    in 

C4 U5  0,  H  0, 2  CM  H14  07    alcohol,  with  subsequen 

decomposition.       Easily 

soluble  in  ether.  Soluble  in  concentrated  sul 
phuric  acid,  from  which  it  is  reprecipitated  on  the 
addition  of  water.  Soluble  in  alkaline  solutions 
(Luck.) 

PTERITANNATE  OF  ETHYL  &  OF  LEAD.    Ppt. 

PTERITANNATE  OF  LEAD. 

I.)  mono.     Ppt. 
C.4  H14  Pb  08 

II.)  sesquibasic.     Ppt. 
2  C24  H14  Pb  08  ;  Pb  0,  H  0 

III.)  acid.     Ppt. 
•  CMH14Pb08;  CMH1B08 

PUN  ICIN  (from  Punica  granatum).    Soluble  in 

acids.     (Righini.) 

PURPLE  OF  CASSIUS.     See  Stannate  of  Gold. 

PURPURIC  ACID.     Unknown. 
C10HaNsOtf 

PURPURATE    OF    AMMONIA.      Soluble    in    1500 

(Murrxid.)  pts.of  water.     (Prout); 

C10  H4  (\  H4)  N6  01S  +  2  Aq    in  3000  pts.  of  water  at 

15°,    and     in    a    much 

smaller  quantity  of  hot  water.  (Vauquelin.) 
loo  pts.  of  water  at  15.5°  dissolve  0.066  pts.  of  it. 
(Ure's  Diet.)  Insoluble  in  alcohol,  or  ether. 
(Prout ;  Kodweiss.)  Soluble  in  an  aqueous  solu- 
tion of  caustic  potash.  Not  perceptibly  soluble  in 
a  saturated  aqueous  solution  of  carbonate  of  am- 
monia. (Liebig  &  Woehler.)  Easily  soluble, 
without  decomposition,  in  strong  acetic  acid. 
(Kodweiss.)  Insoluble  in  glacial  acetic  acid. 
(Gm.)  -Decomposed  by  mineral  acids. 

PURPURATE  OF  BARYTA.     Very  sparingly  sol- 
uble in  water.     (Prout.) 
PURPURATE  OF  LEAD.    Ppt. 

PURPURATE  OF  LIME.  Scarcely  at  all  soluble 
in  water,  being  less  soluble  in  cold  water  than  the 
baryta  or  strontia  salt,  but  more  soluble  in  hot 
water.  (Prout.) 

PURPURATE  OF  MAGNESIA.  Very  soluble  in 
water.  (Prout.) 

PURPURATE  OF  NICOTIN.  Insoluble,  or  but 
sparingly  soluble  in  water.  Decomposed  by  al- 
cohol. Soluble  in  cold,  moderately  dilute  potash- 
lye.  (Schwarzenbach.) 

PURPURATE  OF  POTASH.  Sparingly  soluble 
in  an  aqueous  solution  of  caustic  potash,  and  still 
less  soluble  in  solutions  of  nitrate  of  potash  and  of 
other  salts.  (Fritzsche.) 

PURPURATE  OF  SILVER. 

I.)  normal.     Sparingly  soluble  in  water. 
C,,  H4  Ag  N8  0,,  +  3  Aq 

II.)  di.     Sparingly  soluble  in  water. 
C19n8  AgjNsO,, 

III.)   tetra.     Ppt- 
Ag,N60,,;  2  AgO 

I'i  KPURATE  OF. SODA.     Soluble  in  3000  pts 
of  water  at  15°.     (Prout.) 

1'  •>»••  STRONTIA.     Sparingly  soluble 

in  water.     (Prout.) 

PuRPUREoCoBALT.  The  salts  of  purpureo- 
6  N  H, .  Co,  cobalt  are  generally  less  soluble  than 


those  of  roseocobalt.     Their  neutral  solutions  are 
readily  decomposed  by  heat. 
PURPURIN.     Scarcely  at  all  soluble  in  water. 

(Madder  Purple.     Oxylizaric  Acid.)          ( Gaultier  &  Per- 
C18  H6  06  =  C18  H*  04,  2  H  0  &  +  Aq     SOZ. )      Sparing- 
ly   soluble      in 

cold  water.  (Runge  ;  Debus.)  Sparingly  solu- 
ble in  cold,  more  readily  soluble  in  hot  water. 
(Schiel;  Debus.)  From*  the  hot  aqueous  solu- 
tion it  does  not  separate  out  again  on  cooling. 
(Runge.)  More  easily  soluble  than  alizarin  in 
warm  water.  (Strecker,  J.  Ch.  Soc.,  3.  254.) 
After  having  been  moistened  with  alcohol  it  dis- 
solves more  readily  in  water.  (Schiel.)  Soluble 
in  absolute  alcohol.  (Runge.)  Soluble  in  cold, 
and  more  abundantly  in  hot  alcohol.  (Wolff  & 
Strecker.)  Soluble  both  in  strong  alcohol  and 
weak  spirit.  (Strecker,  J.  Ch.  Soc.,  3.  254.)  Very 
readily  soluble  in  ether.  (Gaultier  &  Persoz"; 
Runge.)  Soluble  in  ether.  (Strecker,  loc.  cit.) 
Readily  soluble  in  an  aqueous  solution  of  alum 
(Colin"&  Robiquet),  when  this  is  hot  and  concen- 
trated (Strecker,  loc.  cit.),  and  in  solutions  of  the 
salts  of  alumina,  and  of  aluminate  of  potash 
(Gaultier  &  Persoz),  of  cold  sulphide  of  ammo- 
nium (G.  &  P.),  and  of  caustic  ammonia  (Runge), 
of  the  caustic  alkalies  (G.  &  P. ;  Runge  ;  Schiel ; 
Wolff  &  Strecker  j  Strecker,  loc.  cit.),  and  in  all 
proportions  in  a  solution  of  protoxide  of  tin  in 
caustic  potash.  (G.  &  P.)  Insoluble  in  cold 
aqueous  solutions  of  the  alkaline  carbonates 
(Wolff  &  Strecker),  but  is  dissolved  by  hot  solu- 
tions, from  which  it  separates  again  on  cooling. 
(G.  &  P.)  Insoluble  in  the  cold,  but  soluble  in  a 
boiling  concentrated  solution  of  carbonate  of  soda. 
(Strecker,  loc.  cit.)  Insoluble  in  a  solution  of 
chloride  of  tin.  Soluble  in  concentrated  sulphuric 
acid  (Strecker,  loc.  cit.),  from  which  it  is  precipi- 
tated on  the  addition  of  a  quantity  of  water  equal 
to  i  <5>  J  of  the  sulphuric-acid  solution  .  (Schiel.) 
Even  when  the  latter  is  heated  to  110°  the  pur- 
purin  is  not  changed,  but  is  again  separated  when 
the  hot  solution  is  slowly  poured  into  cold  water. 
(Schiel.)  It  dissolves  unchanged  in  hot  fuming 
sulphuric  acid,  and  is  not  decomposed  until  the 
temperature  has  reached  200°.  (Debus.)  When 
boiled  with  dilute  acids,  a  yellow  solution  is 
formed,  from  which  it  separates  on  cooling. 
(Runge.) 

The  compounds  of  purpurin  with  metallic 
oxides,  excepting  those  of  potash,  soda,  and  am- 
monia, are  insoluble  in  water  or  alcohol.  (De- 
bus.^ Its  compounds  with  the  alkalies  are  insol- 
uble in  the  aqueous  solutions  of  many  salts,  and 
in  a  cold  strong  solution  of  carbonate  of  soda. 
(Strecker,  J.  Ch.  Soc.,  3.  255.) 

PURPURIN  with  OXIDE  OF  LEAD.     Insoluble 
5  C18  H6  05,  6  Pb  0     in  water,  or  alcohol.     Soluble 
in  an  aqueous  solution  of  caus- 
ic  potash,  and  in  acetic  acid.     (Debus.) 

PYRENE.     Vid.  ParaNaphthalin. 

PYRIDIN.     Soluble  in  all  proportions  in  water. 

f  \  Cin  H '«     Readily   soluble   in  the    fixed    and 

volatile    oils.      Readily   soluble   in 

acids,    with    combination,     forming 

alts  which  are  for  the  most  part  easily  soluble  in 

water.     (Anderson.) 

PYRoAcETic  ETHER. 


PYROACETIC  SPIRIT. 


Vid.  Acetone. 


PYROACETIC  OIL.     Vid.  Dumasin. 
PYROACONITIC  ACID.     Vid.  Itaconic  Acid. 

PYROALIZARIC     ACID.      Vid.    Pthalic    Acid 
(Anhydrous). 


PYROMECONATES. 
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PYROBENZOLIN.       Vid.  LophlD. 

PYROCATECHIN.  >      Vid.   OxyPhenic 

PYROCATECHUSIC  ACID.  $  Acid. 

PYROClTRAMID. 

C10  H8  N2  04 

PYROCITRIC  AciD(of  Robiquet).  Vid.  Citra- 
coriic  Acid. 

PYROCITRIC  AciD(of  Lassaigne).  Vid.  Ita- 
conic  Acid. 

PYROCITRIC  CHLORIDE.  Vid.  ChloroPyro- 
C10  H4  04,  C12  Citryl. 

PYROCITRIMID.     Vid.  Citraconimid. 

PYRoCoMENic  ACID.  Vid.  ParaCoraenic 
Acid. 

PYRoCoNiiN.  Soluble,  with  combination,  in 
acetic  acid.  (J.  D.  Morries.) 

PYRODEXTRIN.  Permanent.  Very  readily 
(FyroGludc  Acid.)  soluble  in  water.  Alcohol  of 
C48  H37  OST  22%  dissolves  traces  of  it  -f  but 

it  is  insoluble  in  concentrated 
alcohol  or  ether.  (Gelis,  Ann.  Ch.  et  Phys.,  (3.) 
52.—.) 

PYRODEXTRIN  with  BARYTA.  Sparingly  solu- 
C48  Hsg  036,  2  Ba  0  ble  in  water.  Insoluble  in  alco- 
hol, even  when  this  is  very  di- 
lute ;  it  is  completely  precipitated  from  the  aque- 
ous solution  when  10%  of  ordinary  alcohol  is 
added  to  the  latter.  (Gelis,  loc.  cit.) 

PYRODEXTRIN  with  OXIDE  OP  LEAD.      Very 
C48  H36  036,  Pb  0     soluble  in   water.     Insoluble  in 
alcohol.     (Gelis,  loc.  cit.) 

PYROGALLIC  ACID.    Permanent.     Soluble  in 

(Isomeric  with  Frangulin  2.25  pts.  of  water  at  13°. 

andphoroGludn.}  (Braconnot.)      Soluble 

C12H606=  C12H505,H          . 


(Braconnot;  Pelouze.)  Less  soluble  in  alcohol 
than  in  water.  (Stenhouse.)  Soluble  in  cold 
concentrated  sulphuric  acid,  apparently  without 
decomposition.  (Gmelin.)  Decomposed  by  di- 
lute sulphuric  acid. 

The  salts  of  pyrogallic  acid  are  more  soluble 
in  water  than  the  corresponding  gallates. 

PYROGALLATE   OF    ALUMINA.      Soluble    in 
water.     (Braconnot.) 
PYROGALLATE  OF  AMMONIA. 

PYROGALLATE  OF  ANTIMONY.  Insoluble  in 
Sb  03,  C12  H5  05  water  and  the  other  neutral  sol- 
vents. Easily  soluble  in  dilute 
chlorhydric  acid.  (Rosing.) 

PYROGALLATE  OF  BISMUTH.    Ppt. 

PYROGALLATE  OF  COPPER.  Sparingly  solu- 
ble in  water.  (Stenhouse.) 

PYROGALLATE  OF  LEAD. 

I.)    C12H5Pb06;  PbO,  HO 

II.)  C12  H5  Pb  06  ;  Pb  0,  H  0  ;  5  Pb  0  Insoluble  in 

water.  (Ber- 
zelius.) 

III.)   2  C12  H5  Pb  0G  }  Pb  0,  H  0  +  4  Aq 

PYROGALLATE  OF  POTASH..  Very  soluble  in 
water.  (Pelouze.) 

PYROGALLATE  OF  SODA.  Very  readily  solu- 
ble in  water.  (Pelouze.) 

PYROGALLATE  OF  TIN. 

PYROGALLATE  OF  URANIUM.    Ppt. 

PYROGLUCIC  ACID.     Vid.  PyroDextrin. 

PYROGUAIACIC  ACID.   Permanent.    Sparingly 


(Guajacol.  Hydride  of  Guaiacyl.  Soluble  in  water. 
Isomeric  with  Orcin  and  Saligenin.)  •  Soluble  in  all 
C H  H8  04  =  C14  H7  0,,  II  0  proportions  in  al- 

cohol, aftd  ether. 

Readily  soluble  in  acetic  acid,  even  when  this  is 
tolerably  dilute,  and  in  other  dilute  acids.  Easily 
soluble  in  dilute  aqueous  solutions  of  caustic  pot- 
ash, soda,  and  ammonia,  and  in  concentrated 
sulphuric  acid,  from  which  it  is  partially  precipi- 
tated on  the  addition  of  water.  (Vcelckel,  Ann. 
Ch.  u.  Pkarm.,  89.  354.)  Soluble  in  a  solution 
of  caustic  potash,  but  insoluble  in  ammonia-water, 
or  in  aqueous  solutions  of  the  carbonated  alkalies. 
(Sobrero.)  The  compounds  of  pyroguaiacic  acid 
with  the  alkaline  earths  are  sparingly  soluble  in 
water,  those  of  the  oxides  of  the  metals  proper  in- 
soluble, or  but  sparingly  soluble.  (Unverdorben.) 

PYROGUAIACATE  OF  AMMONIA. 
PYROGUAIACATE  OF  LEAD. 

I.)  basic.  Insoluble  in  water.  Soluble  in  strong 
C14  H7  Pb  04 ;  Pb  0,  H  0  alcohol.  ( Sobrero.) 

PYROGUAIACATE  OF  POTASH.  Soluble  in  wa- 
C14  H7  K  04  +  4  Aq  ter.  Sparingly  soluble  in 
absolute  alcohol,  and  still  less 
soluble  in  ether.  (Unverdorben.) 

PYROGUAIACIN.     Insoluble  in  water.     Soluble 
C38H2206     in  alcohol,   and  ether,  and  in  a  hot 
aqueous  solution  of  caustic  potash. 

PYRC-LEIC  ACID.     Vid.  Sebacic  Acid. 

PYROLlTHOFELLIC  ACID. 

(Isomeric  with  Asclepion.) 
C40  HM  06  =  C^  Hsa  05,  H  0 

PYROLIVILIC    ACID.      Sparingly   soluble    in 
CM  Hi2  Oio  =  C4o  Hu  09,  H  0     water.    Easily  soluble 
in  alcohol,  and  ether. 
Also  in  alkaline  solutions. 

PYROLIVILATE  OF  LEAD.     Insoluble  in  water. 
C40  Hu  Pb  010     Soluble  in  alcohol. 
PYROMALIC  ACID.     Vid.  Maleic  Acid. 

PYROMARIC  ACID.  Vid.  Sylvic  Acid,  under 
RESiNsfof  Turpentine). 

PYROMKCONIC    ACID.       Readily    soluble    in 

(Isomeric  vnthPyroMucic  Acid.)    warm,  less  soluble  in 

cio  H4  °e  =  cio  Hs  °5>  H  °         cold  water,  and  spirit. 

More  readily  soluble 

in  alcohol  than  in  water.  (Robiquet;  Stenhouse.) 
Soluble  in  ether  (John),  and  in  naphtha  (rock-oil). 
(Choulant.)  Soluble  in  warm  concentrated  sul- 
phuric acid,  without  decomposition,  being  deposit- 
ed again  on  cooling.  (Brown.) 

PYROMECONATE  OF  BARYTA.  More  soluble 
C10  H3  Ba  06  +  Aq  in  water  than  the  lime,  mag- 
nesia, or  strontia  salt.  Sparing- 
ly soluble  in  alcohol.  (Brown.) 

PYROMECONATE  OF  COPPER.  Very  sparingly 
C10  H3  Cu  06  soluble  in  boiling  water,  or  alcohol. 

(Stenhouse.) 

PYROMECONATE  of  sesquioxide  OF  IRON.     Very 
C30  H9  Fe2'"  018      sparingly  soluble  in  water,  either 
hot  or  cold.     (Stenhouse.) 

PYROMECONATE  OF  LEAD.     Sparingly  soluble 
C10  H3  Pb  06    in  hot  water.    Less  soluble  in  alco- 
hol, either  warm  or  cold. 

PYROMECONATE  OF  LIME.     Soluble  in  322.6 
C10  H3  Ca  06  +  Aq      pts.  of  water  at  1 5.5°.     Spar- 
ingly soluble  in  boiling  alco- 
hol, being  less  soluble  in  alcohol  than  in  water. 
(Brown.) 
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PYROMUCATES. 


PYROMBCONATE  OP  MAGNESIA.     Insoluble  in 
i^0a      water,  or  alcohol.     (Brown.) 

P\i:o}Ii:r.»N.YTK  OF  SILVER.     Very  sparingl} 
<      H.AgO.    soluble  in  water,  decomposing  even 
in  the  cold.     (Stenhouse.) 

PYROMECOXATE    OF   STRONTIA.       Slightly  SOl 

C10  H3  Sr  06  +  Aq    uble  in  cold,  more  readily  sola 
ble  in  warm  water,  and  alcohol 
(Brown.) 

PYROMELLIC    ACID. 


(PyroMellUkic  Acid.) 

C*  ILj  016  =  Cw  H2  01Z,  4  H  0 


Sparingly  soluble  in 
cold,  abundantly  sol 
uble  in  boiling  water 
The  acid  which  has 
been  dried  at  120°  is  soluble  in  70.42  pts.  of  water 
at  16°.  Readily  soluble  in  alcohol.  Soluble 
without  much  decomposition,  in  boiling  concen- 
trated sulphuric,  nitric,  and  chlorhydric  acids 
and  in  aqua-regia.  (Erdmann.)  Its  salts  are  all 
soluble  in  free  pyromellic  acid. 

PYROMELLATB  OF  AMMONIA.  Readily  solu- 
ble in  water.  Insoluble  in  strong  alcohol,  spar- 
ingly soluble  in  weak  alcohol. 

PYROMELLATE  OP    BARYTA.      Insoluble    in 
boiling  water. 
PYROMELLATB  OF  GOLD. 
PrRoMELLATE  of  sesquioxide  OP  IRON.     Ppt. 

PYROMELLATE  OP  LEAD.  Insoluble  in  boil- 
Cw  H,  Pb4  016  +  2  Aq  ing  water. 

PYROMELLATE  OP  LIME.  Insoluble  in  boil- 
ing water. 

PYROMELLATE  OF  MANGANESE. 

PYROMELLATE  ofdinoxide  OF  MERCURY.  Ppt. 

PYROMELLATE  of  protoxide  OF  MERCURY.  Ppt. 

PYROMELLATB  OP  NICKEL. 

PYROMELLATE  OF  POTASH.  Readily  soluble 
in  water.  Insoluble  in  strong,  sparingly  soluble 
in  weak  alcohol. 

PYROMELLATE  OF  SILVER.  Almost  insoluble 
CM  H,  A&  0,6  in  boiling  water. 

PYROMELLATE  OF  SODA.  Readily  soluble  in 
water.  Insoluble  in  strong,  sparingly  soluble  in 
weak  akohol. 

PYROMELLATE  OP  ZINC. 

PYRO\IELLITIC  ACID.     Vid.  PyroMellic  Acid. 

PYROMORIC  ACID.  )  Vid.     OxyPhenic 

PYROMORITANNIC  ACID  >     Acid. 

PYROMUCAMID.  Soluble  in  water,  alcohol, 
(pyroMucyiamid.)  and  ether.  (Malaguti.) 


PYROMUCATB    OP 

(Ether  ChloroFyroMucique.) 
C10 II3  (C4  H  C14)  06 


BiPYRoMuCAMiD.     Sparingly  soluble  in  cold 

(PyroMucamide  biamidte.)  water.       More   soluble 

CIO  Hn  N,  0,  =  N,  j  nM  U  °»    than  pyromucic  acid  in 

water.     More  soluble 

in  alcohol,  and  ether,  than  in  water.     (Malaguti.) 

PvRoMucic  ACID.     Soluble  in  28  pts.  of  wa- 

(Furfuric  Acid.     Isomerie         ter    at     15°.       (Houton- 

I'yroMtpMAnd.)         Labilladiere)  ;    and     in 
.  t  0.  -  C10  H,  06,  H   >  » 

(Trommsdorff.) 

PYROMUCATE   OF   AMMONIA. 

PYROMUCATB  OF  BARYTA.    Permanent.    Dif- 
C,0H,  Ba08      ficultly   soluble    in    water,    though 
somewhat  more  readily  in  hot  than 
in  cold.     Insoluble  in  alcohol.     (Houton-Lab.) 


More  soluble  in  alcohol  than  in 


De- 
composed by  water.  Ea- 
sily soluble  in  alcohol, 
and  ether.  (Malaguti.) 

PYROMUCATE  OF- COPPER.  Sparingly  soluble 
in  water.  (Houton-Labilladiere.) 

PYROMUCATE  OF  ETHYL.  Very  sparingly 
cio  Ha<c4  H5)  00  soluble  in  water.  Soluble  in  all 
proportions  in  alcohol,  and  ether. 
Easily  soluble,  without  decomposition,  in  cold 
concentrated  sulphuric  and  chlorhydric  acids. 
(Malaguti.) 

PYROMUCATE    of  protoxide  OF  IRON.      Very 
soluble  in  water.     (Houton-Labilladiere.) 
PYROMUCATE  of  sesquioxide  OF  IRON.     Ppt. 
PYROMUCATE  OF  LEAD.    Soluble  in  water. 
PYROMUCATE  OF  LIME.     Permanent.    Some- 
what more  readily  soluble  in  hot  than  in  cold  wa- 
ter.   Insoluble  in  alcohol.    (Houton-Labilladiere.) 

PYROMUCATE   OF    MAGNESIA. 

PYROMUCATE  ofdinoxide  OF  MERCURY.  In- 
soluble in  water. 

PYROMUCATE    OF   NlCKEL.      Ppt. 

PYROMUCATE    OF    POTASH.      Deliquescent. 
C10HSK06    Very  soluble  in  water,  and  alcohol. 
Also  soluble  in  ether. 

PYROMUCATE  OF  SILVER.  Soluble 'in  water. 
C10H8Ag06 

PYROMUCATE  OF  SODA.  Less  deliquescent 
and  less  soluble  in  water  than  the  potash  salt. 
'  Houton-Labilladiere. ) 

PYROMUCATE  OF  STRONTIA.  Permanent. 
Somewhat  more  readily  soluble  in  hot  than  in 
cold  water.  Insoluble  in  alcohol.  (Houton-Lab.) 

PYROMUCATE  of  protoxide  OF  TIN.    Ppt. 

PYROMUCATE  OP  ZINC.     Soluble    in  water. 

PYROPECTIC  ACID.  Insoluble  in  water.  Sol- 
uble in  alkaline  liquors.  (Fremy,  Ann.  Ch.  et 

fys.,  (2.)  24.  39.) 

PYROPIMARIC  ACID.  Vid.  Sylvic  Acid, 
under  RESiNs(of  Turpentine). 

PYROQUINIC  AciD(of  Pelletier  &  Caventou). 
Appears  to  be  a  mixture. 

PYRORACEMIC  Acio(oily).  Vid.  Pyruvic 
Acid. 

"  PYRORACEMIC 
PyroTartaric  Acid. 

PYRORETIN.  Vid.  Scleretinite,  under  RESINS 
(fossil). 

PYROSORBIC  ACID.      Vid.  Maleic  Acid. 

PYROTARTANIL.  Vid.  PhenylPyroTartri- 
mid. 

PYROTARTANILIC  ACID.  Vid.  PhenylPvro- 
Tartramic  Acid. 

£iPYRoTARTRAMiD.     Vid.  PyroTartrimid. 

PYROTARTRANIL.  Vid.  PhenylPyroTartri- 
mid. 

PYROTARTRANILIC 
PyroTartramic  Acid. 

PYROTARTONITRANIL.  Vid.  NitroPhenylPy- 
roTartrimid. 

PYROTARTONITRANILIC  ACID.  Vid.  Nitro- 
Phenyl  PyroTartramic  Acid. 

PYROTARTARIC     AciD(Anhydrous).       Very 

(PyroTartric  Anhydride.)  sparingly      soluble       in 

eio  Ho  °o  =  GIO  H6  04"  I  02     water,    by  which  it  is 
slowly    converted  into 


ACID  "(crystalline).       Vid. 


ACID.          Vid.    Phenyl- 


PYROTART  RATES. 
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the  hydrated  acid.  Easily  soluble  in  alcohol, 
from  which  it  is  precipitated  on  the  addition  of 
water.  By  alkaline  solutions  it  is  quickly  con- 
verted into  the  hydrated  acid.  (Arppe.) 

PYROTARTARIC  ACID.      Permanent.      Much 

( CrystallinePyro Roc cmic  Acid.)     more  Soluble  in  wa- 

OM -Hs  °s  =  Uio  He  06,  2  H  0       ter  than   its  isomer, 
lipic  acid.     (Wirz.) 

Soluble  in  4  pts.  of  water  at  12.5°  (Goebel) ;  in 
3  pts.  of  water  at  15°  (Gruner)  ;  and  in  1.5  pts.  of 
water  at  20°.  (Arppe.)  Very  soluble  in  alcohol, 
and  ether.  (Arppe.)  Soluble,  without  decom- 
position, in  concentrated  sulphuric,  chlorhydric, 
nitric,  and  acetic  acids.  Most  of  the  salts  of 
pyrotartaric  acid  are  soluble  in  water,  but  are 
only  very  sparingly  soluble  in  alcohol.  (Arppe.) 

PYROTARTRATE  OF  ALUMINA. 

I.)  monobasic.  Insoluble  in  water.  Soluble  in 
A12  03,  C10  H6  06  +  2  Aq  an  aqueous  solution  of 
normal  pyrotartrate  of 
soda.  (Arppe.) 

II.)  acid.     Soluble  in  water. 

PYROTARTRATE  OF  AMMONIA. 

1.)  normal.  Very  easily  soluble  in  water. 
C10  U6  (N  H4)2  08  Sparingly  soluble  in  cold,  and 
is  decomposed  by  boiling  alco- 
hol. (Arppe,  Ann.  Ch.  u.  Pharm.,  87.  229.) 

II.)  acid.     Permanent.     Readily  soluble  in  wa- 
CtoH7(NH4)08    ter.     (Gruner.)     Difficultly  solu- 
ble in  boiling,  and  still  less  solu- 
ble in  cold  alcohol.     (Arppe.) 

PYROTARTRATE  OF  ANILIN(?).  Soluble  in 
water. 

PYROTARTRATE  OF  BARYTA. 

I.)  normal.  Readily  soluble  in  hot  and  in  cold 
C10  H6  Baj  08  +  4  Aq  water  ;  from  which  solution  it 
is  precipitated  on  the  addition 
of  alcohol.  (Arppe.) 

II.)  acid.  Permanent.  Very  soluble  in  water. 
C10  H7  Ba  08  +  2  Aq  Alcohol  removes  half  the  acid. 
(Arppe.) 

PYROTARTRATE  OF  BISMUTH. 

I.)  [Soluble  in  a  small  amount  of  water  ?]  The 
solution  becomes  cloudy  on  ebullition,  but  clears 
up  again  on  cooling.  On  the  addition  of  much 
water  the  foljowing  compound  (No.  II.)  is  precipi- 
tated. 

II.)   CsoH18(Bi")3024  +  4Aq       Ppt. 

PYROTARTRATE  OF  CADMIUM. 

I.)  normal.  Very  soluble  in  water.  Alcohol 
C10H0Cd208+4  Aq&6Aq  removes  a  portion  of 
the  acid. 

II.)  acid.  Soluble  in  water.  Insoluble  in  al- 
cohol. 

PYROTARTRATE  of  violet  sesquioxide  OF  CHRO- 
MIUM. Soluble  in  water. 

PYROTARTRATE  OF  COBALT. 

I.)   Difficultly  soluble  in  water. 

II.)  basic.     Insoluble  in  water. 
C10  H6  Co,  08,  8  Co  0  +  12  Aq 

PYROTARTRATE  of  protoxide  OF  COPPER. 

I.)  normal.  Soluble  in  about  25Q  pts.  of  water. 
C10  H6  Cu2  08  H-  4  Aq  (Pelouze.)  Scarcely  at  all  sol- 
uble in  alcohol.  Easily  sol- 
uble in  ammonia-water,  and  in  acids.  (Arppe.) 

II.)  basic.     Ppt. 
C10  H6  Cu2  08  ;  2  Cu  0  +  4  Aq 
PYROTARTRATE  OF  ETHYL. 
I.)  normal.    Nearly  insoluble  in  water,  in  con- 
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C10  Hfl  (C4  H5)2  08  tact  with  which  it  is  slowly  de- 
composed. Soluble  in  all  pro- 
portions in  alcohol,  and  ether.  Readily  soluble 
in  cold  concentrated  sulphuric  and  chlorhydric 
acids.  (Gruner.) 

PYROTARTRATE  OF  GLUCINA. 

I.)  normal. 
Cso  HIS  (Gl»'")«  024 

II.)  acid.     Soluble  in  water. 
G12  03,  6  C10  H8  08  +  7  Aq 

PYROTARTRATE  of  protoxide  OF  IRON.  Solu- 
ble in  water. 

PYROTARTRATE  of  peroxide  OF  IRON. 

I.)  normal.  Insoluble  in  water,  or  alcohol. 
CaoH^Fe^O*  (Arppe.) 

II.)  monobasic.  Soluble  in  200  pts.  of  cold 
Fe2  03,  C]0  H8  08  +  3  Aq  water.  Insoluble  in  al- 
cohol. (Pelouze) 

III.)  hexa.      Insoluble  in  water.      Very  spar- 
6  Fe2  03,  C10  H8  08  +  4  Aq     ingly   soluble    in    acetic 
acid ;  abundantly  soluble 
in  nitric  acid.     (Arppe.) 

IV.)   18  basic.     Insoluble  in  water. 
18  Fe2  03,  C10  H8  08  +  16  Aq 

V.)  peracid.  Easily  soluble  in  water.  Decom- 
Fe2  08, 9  C10  H8  08  posed  by  alcohol. 

PYROTARTRATE  OF  LEAD. 

I.)  normal.  Very  sparingly  soluble  in  cold, 
C10  H6  Pb2  08  +  4  Aq  more  readily  soluble  in  hot 
water.  (Weniselos.)  Insol- 
uble in  alcohol.  Soluble  in  an  aqueous  solution 
of  acetate  of  lead.  (Arppe.) 

II.)  tetra.     Completely  insoluble  in  water. 
C10  H6  Pb2  08  ;  2  Pb  0 

III.)  hexa.  Insoluble  in  water.  Soluble  in  an 
C10  H6  Pb2  08 ;  4  Pb  0  aqueous  solution  of  sub- 
acetate  of  lead,  and  in  acids. 
(Pelouze.) 

PYROTARTRATE  OF  LIME. 

I.)  normal.  Sparingly  soluble  in  water,  requir- 
C10  H0  Ca2  08  +  4  Aq  ing  nearly  100  pts.  thereof 
for  its  solution.  Very  solu- 
ble in  acetic,  chlorhydric,  and  nitric  acids.  In- 
soluble in  alcohol.  (Arppe.) 

II.)  peracid.  Easily  soluble  in  water.  (Gru- 
C10  H7  Ca  08,  2  C10  H8  08  +  2  Aq  ner. ) 

PYROTARTRATE  OF  MAGNESIA. 

I.)  normal.  Very  readily  soluble  in  water, 
C10  H8  Mg2  08  +  6  Aq  &  12  Aq  from  which  it  is  pre- 
cipitated on  the  addi- 
tion of  alcohol.  (Arppe.) 

II.)  acid.     Soluble  in  water. 

PYROTARTRATE  OF  MANGANESE. 

I.)  normal.  Readily  soluble  in  water,  from 
C10  Hfl  Mn2  08  +  6  Aq  which  it  is  precipitated  by 
alcohol.  (Arppe.) 

PYROTARTRATE  of  dinoxide  OF  MERCURY. 
Nearly  insoluble  in  water.  Somewhat  soluble  in 
an  aqueous  solution  of  normal  pyrotartrate  of 
soda.  Easily  soluble  in  nitric  acid.  (Arppe.) 
Insoluble  in  alcohol,  or  ether,  (HarfF.) 

PYROTARTRATE  of  protoxide  OF  MERCURY. 
Soluble  in  119  pts.  of  water,  the  solution  under- 
going decomposition  when  boiled  ;  more  readily 
soluble  in  acidulated  water,  and  in  concentrated 
sulphuric  acid,  especially  if  this  is  warm.  Nearly 
insoluble  in  alcohol,  or  ether.  (Harff.) 

PYROTARTRATE  OF  METHYL.  Sparingly  sol- 
uble, or  insoluble,  in  water.  (Arppe.) 


PYKUVIC  ACID. 


PYROTARTRATE  OF  XICKEL. 

I.)  normal.  Very  sparingly  soluble  in  water. 
C10  Hc  Ni,  08  +  4  Aq  Insoluble  in  alcohol.  (Arppe.) 

II.)  peracid.  Soluble  in  water.  Decomposed 
C10  HT  Ni  08,  C10  H8  08  +  2  Aq  by  alcohol. 

PYROTARTRATE  OF  POTASH. 

I.)  normal  Deliquesces  in  moist  air.  Soluble 
C10  H,  K,  08  +  2  Aq  in  water,  from  which  it  is 
precipitated  on  the  addition 
of  alcohol.  The  anhydrous  salt  is  insoluble  in 
absolute  alcohol ;  the  "hydrated  salt  is  somewhat 
soluble  in  hot,  less  soluble  in  cold,  absolute  alco- 
hol. (Arppe.) 

II.)  acid.  Permanent.  Somewhat  less  soluble 
C  H  K  0  than  the  normal  salt  in  water.  Dif- 
ficultly soluble  in  boiling  alcohol. 
(Arppe.) 

PYROTARTRATE  OF  SILVER. 

I.)  normal.  Sparingly  soluble  in  cold  water. 
C10  Hg  Ag,  08  Readily  soluble  in  nitric  and  acet- 
ic acids,  and  in  ammonia-water. 
(Arppe.) 

PYROTARTRATE  OF  SODA. 

I.)  normal.  Efflorescent.  Very  soluble  in  wa- 
C10  H6  Na,  08  +  6  Aq  &  12  Aq  ter.  Insoluble  in  al- 
cohol, even  boiling. 
(Arppe.) 

II.)  acid.  Readily  soluble  in  water.  Insoluble 
C10H7Na08  in  alcohol.  (Weniselos.) 

PYROTARTRATE  OF  STRONTIA. 

I.)  normal.  Easily  soluble  in  water,  from  which 
C,0  Ha  Sr,  Og  +  2  Aq  it  is  precipitated  by  alcohol. 
(Arppe.)  Sparingly  soluble 
in  water  ;  insoluble  in  alcohol.  (Gruner.) 

II.)  acid.  Soluble  in  water.  Decomposed  by 
CM  H7  Sr  08  +  2  Aq  alcohol.  (Arppe.) 

PYROTARTRATE  of  protoxide  OF  TIN. 

I.)  tctra.  Soluble  in  a  small  quantity  of  water, 
C10  H«  Sn2  08, 2  Sn  0  from  which  solution  it  is  pre- 
cipitated on  the  addition  of 
much  water,  or  alcohol. 

II.)  basic.    Insoluble  in  water. 

PYROTARTRATE  of  sesquioxide  OF  URANIUM. 

8  Ur2  08, 3  C10  H8  08  +  Aq     Readily  soluble  in  water, 

from  which  solution  it  is 

precipitated  on  the  addition  of  alcohol.     (Arppe.) 

PYROTARTRATE  OF  ZINC. 
I.)  normal.     Soluble  in  water,  from  which  it  is 
C10  H8  Zn2  0,  4-  6  Aq    precipitated  on   the  addition 

of  alcohol.     (Arppe.) 
II.)  acid.     Insoluble  in  water. 
PYROTARTRIMID. 

(  Bt  Pyro  Tartramid. 
Pyro~ 


roTartrytamid.) 


l    " 


Readily  soluble  in  water, 
alcohol,  ether,  alkaline 
solutions,  and  the  ordi- 

10-4  •*      nary   acids.      (Arppe, 

Ann.    Ch.    u.  Pharm., 
87.  233.) 

PYRoTARTRIMID  with  OxiDE  OF  LEAD.      Prtr- 

(  .   ii  \o416PbO  +  6Aq    tially  soluble  in  water. 
(Arppe,  loc.  cit.) 

PYROTARTONITRANIL.       Vid.     XitroPhenyl- 

PyroTartriinid. 

l'Yi:<>T\iiT<>NiTRANiLic  ACID.  Vid.  Nitro- 
PhfiiylPyroTartramic  Acid. 

PTROTAUTRAXILE.  Vid.  PhenylPyroTnr- 
trimid 

PYRoTuiTuoNiTRA.viL.  Vid.  XitroPhenyl- 
PvroTartrimid. 


ACID.     Vid.  Xitro- 
Phenyl  Py  roTartramic  Acid. 

PYROTARTRYLNlTRoPlIENYLAMID.        Vid.  Ni- 

troPhenylPyroTartrimid. 

PYROTEREBIC  ACID.  Permanent.  Soluble 
(Pyro Terebilic Add.)  in  25  pts.  of  water; 

C12  H10  04  =  C12  H9  03,  H  0      more  soluble  in  alco- 
hol, and  ether.     (Ra- 

bourdin.)  The  alkaline  pyroterebates  are  soluble 
in  water. 

PYROTEREBATE    OF    LEAD. 

I.)  basic.     Insoluble  in  water. 

II.)  acid.     Soluble  in  water. 

PYROTEREBATE  OF  SILVER.  Sparingly  solu- 
ble in  water.  (Rabourdin.) 

PYROTEREBILIC  ACID.  Vid.  PyroTerebic 
Acid. 

PYROUBIC  ACID.     Via".  Cyanuric  Acid. 

PYROXAM.     Vid.  Xyloidin. 

PYROXANTHIN.    Soluble  in  warm  spirit,  ether, 

(Eblanin.)  and  acetic  acid,  crystal- 

C20  H8  04  =  C2°  HT  ^J  1 02      lizing  from  the  two  first 

on     cooling.       Water 

precipitates  it  from  its  solution  in  alcohol  and 
acetic  acid.  Soluble  in  cold  concentrated  sul- 
phuric acid,  with  subsequent  decomposition. 
Also  soluble  in  sulphuric  acid  diluted  with  an 
equal  volume  of  water,  when  this  is  gently  heated, 
but  after  a  few  days  the  solution  suffers  decom- 
position. Soluble  in  highly  concentrated  chlor- 
hydric  acid,  the  solution  undergoing  decomposi- 
tion when  exposed  to  the  air.  When  water  is 
added  to  the  sulphuric  or  chlorhydric  solutions 
immediately  after  their  formation,  the  pyroxan- 
thin  is  reprecipitated  unchanged.  Soluble  in 
strong  nitric  acid,  with  decomposition.  Only  very 
sparingly  soluble  in  aqueous  solutions  of  caus- 
tic potash  or  ammonia,  even  at  100°.  (Apjohn  & 
Gregory,  Ann.  Ch.  u.  Pharm.,  1837,  21.  145.) 

PTROXANTHOGENE.  Very  sparingly  soluble 
in  cold,  more  readily  soluble  in  hot  water.  Read- 
ily soluble  in  alcohol,  wood-spirit,  and  ether. 
(Schweizer.) 

PTROXILIC  SPIRIT.    Vid.  Hydrate  of  Methyl. 

PYROXILIN.     Vid.  Gun-Cotton. 

PYRROL.     Xearly  insoluble  in  w^ter.     Easily 

r  w  N      N5r  H /»      soluble     in     alcohol,    and 
C8H6N      NJC8H6         ether     Insoiuble  in   aque- 
ous solutions  of  the  caustic 

alkalies.  Slowly  soluble  in  sulphuric  and  chlor- 
hydric acids.  Dissolves  rapidly,  with  decompo- 
sition, in  nitric  acid.  (Anderson.) 

PYRROL  RED.  Insoluble  in  water,  dilute 
C24  H14N2  02  acids,  or  alkaline  solutions. 

Very  sparingly  soluble  in  cold 
alcohol  or  ether.  Somewhat  more  soluble  in  hot 
alcohol.  (Anderson  ;  Schwanert.) 

Sparingly  soluble  in  water,  ether,  acids,  and 
ammonia-water.  Easily  soluble  in  alcohol.  (0. 
Hesse1) 

PYRUVIC  ACID.  Miscible  in  all  proportions 
;  (OdypyroRacemic  Acid,  with  water,  alcohol,  and 

?;'HTo;=™X6,HO    "h"-     (Berzelius.)     Sol- 

uble,  apparently  without 

decomposition,  in  cold   concentrated   nitric  acid, 

,  but  the  solution  is  decomposed  when  heated. 
(Vcelckel,  Ann.  Ch.  u.  Pharm.,.  89.  69.)  The 
pyruvates  of  metallic  oxides  occur  in  two  modifi- 
cations,—  the  one  crystalline,  the  other  gummy. 

|  Most  of  them  are  soluble  in  water,  and  most  of 
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those  not  soluble  in  water  are  soluble  in  aqueou 
solutions  of  the  alkalies ;  many  of  them  also  i 
solutions  of  the  alkaline  carbonates.  They  ar 
but  sparingly  soluble  in  alcohol,  dissolving  th 
less  readily  in  proportion  as  the  alcohol  is  mor 
concentrated,  and  are  insoluble  in  ether.  Som 
of  them  are  decomposed  by  water,  others  b 
alcohol.  (Berzelius.) 

PYRUVATE  OP  ALUMINA. 

I.)  normal.  Soluble  in  water,  and  in  aqueou 
solutions  of  the  caustic  and  carbonated  alkalies. 

II.)  basic. 

PYRUVATE  OF  AMMONIA.  Deliquescent 
Almost  insoluble  in  alcohol.  Insoluble  in  ether. 

PYRDVATE  OF  BARYTA. 

a  =  crystalline.     Permanent.      Tolerably  solu 

C0  H3  Ba  Ofl  -f-  Aq    ble  in  water.   Insoluble  in  aque 

ous  solutions  of  the  alkaline  car 

bonates. 

ft  =  gummy.  Very  slowly  soluble  in  water 
even  when  this  is  boiling. 

PYRUVATE  OF  BISMUTH. 

ft  =  gummy.  Soluble  in  water,  and  in  aqueous 
solutions  of  the  caustic  and  carbonated  alkalies. 

PYRUVATE  OF  COBALT. 

a  =  crystalline.  Very  slowly  soluble  in  water 
even  when  this  is  acidulated  with  pyruvic  acid. 

ft  =  gummy.  Very  soluble  in  water.  Insoluble 
in  aqueous  solutions  of  the  caustic  or  carbonated 
alkalies. 

PYRUVATE  OF  COPPER. 

a  =  crystalline.    Very  sparingly  soluble  in  cold 
C6  Hs  Cu  06  +  Aq    somewhat  more  soluble  in   hot 
water. 

ft  =  gummy.  Tolerably  soluble  in  water.  Sol 
uble  in  aqueous  solutions  of  the  caustic  and  car- 
bonated alkalies. 

PYRUVATE  OF  GLUCINA. 

I.)  normal.  Soluble  in  water,  and  in  aqueous 
solutions  of  the  caustic  and  carbonated  alkalies. 

II.)  basic.     Insoluble  in  water.    • 

PYRUVATE  of  protoxide  OF  IRON. 

a  =  crystalline.  Permanent  in  dry  air.  Spar- 
ingly soluble  in  water. 

ft  =  gummy.  Readily  soluble  in  water,  and 
alcohol. 

PYRUVATE  of  sesguioxide  OF  IRON. 

I.)  normal. 

ft  =  gummy.  Soluble  in  water,  and  alcohol. 
Somewhat  soluble  in  aqueous  solutions  of  the 
caustic  and  carbonated  alkalies. 

II.)  basic.     Soluble  in  ammonia- water. 

PYRUVATE  OF  LEAD. 

I.)  normal. 

a  =  crystalline.      Sparingly   soluble  in   water. 
CeH3PbOa    (Berzelius.)     Insoluble,  or  very  spar- 
ingly soluble  in  water.      (Vcelckel, 
Ann.  Ch.u.Pharm.,  89.  70.) 

II.)  tri.     Very  sparingly  soluble  in  water. 
Cfl  H3  Pb  Ofl,  2  Pb  0  +  Aq 

III.)  acid.     Decomposed  by  water. 

PYRUVATE  OF  LIME. 

a  =  crystalline.  Soluble  in  cold  water.  Insolu- 
ble in  aqueous  solutions  of  the  alkaline  carbonates. 

ft  =  gummy. 

PYRUVATE  OF  LITHIA. 

a  =  crystalline.     Sparingly  soluble  in  water. 

ft  =  gummy.  More  readily  soluble  in  water 
than  the  crystalline  modification. 


PYRUVATE  OF  MAGNESIA.  Insoluble  in  aque- 
ous solutions  of  the  alkaline  carbonates. 

PYRUVATE  OF  MANGANESE. 
a  =  crystalline.     Slowly  soluble  in  cold,  more 
soluble  in  hot  water. 

ft  =  gummy.     Readily  soluble  in  water. 

PYRUVATE  of  dinoxide  OF  MERCURY.  Spar- 
ingly soluble  in' boiling  water,  with  partial  decom- 
position. 

PYRUVATE  of  protoxide  OF  MERCURY. 

I.)  normal.  Decomposed  by  wa.ter  to  a  soluble 
acid  and  an  insoluble  basic  salt. 

II.)  basic.    Insoluble  in  boiling  water. 

PYRUVATE  OF  NICKEL. 

a  =  crystalline.  >      More  difficultly  soluble   in 

ft  =  gummy.  $  water  than  the  corresponding 
cobalt  salts. 

PYRUVATE  OF  POTASH.  Deliquescent.  Sol- 
uble in  water.  Insoluble  in  ether. 

PYRUVATE  OF  SILVER. 

a  =  crystalline.  Soluble  in  boiling,  but  very 
C6  Hs  Ag  06  sparingly  soluble  in  cold  water.  Sol- 
uble in  ammonia-water. 

ft  =  gummy.  Somewhat  more  soluble  in  hot 
than  in  cold  water.  (Berzelius.) 

PYRUVATE  OF  SODA. 

I.)  normal. 

a  =  crystalline.  Soluble  in  water.  Very  spar- 
C6  H3  Na  06  ingly  soluble  in  boiling  absolute  al- 
cohol ;  more,  though  still  sparingly, 
soluble  in  spirit.  Insoluble  in  ether. 

ft  =  gummy. 

II.)  acid.  Soluble  in  water.  Insoluble  in  al- 
cohol. 

PYRUVATE  OF  STRONTIA. 

a  =  crystalline.  Less  soluble  than  the  baryta- 
CflH3Sr06  +  2Aq  salt  in  water.  Insoluble  in 
aqueous  solutions  of  the  alka- 
ine  carbonates. 

ft  =  gummy.    Soluble  in  water. 

PYRUVATE  OF  THORIA.  Soluble  in  water, 
and  ammonia-water. 

PYRUVATE  OF  URANIUM.  Readily  soluble  in 
water. 

PYRUVATE  OF  YTTRIA. 

a  =  crystalline.     Slowly  soluble  in  water. 

ft  =  gummy.  Somewhat  soluble  in  water.  Sol- 
uble in  aqueous  solutions  of  the  caustic  and  car- 
)onated  alkalies. 

PYRUVATE  OF  ZINC. 

a  =  crystalline.    Sparingly  soluble  in  water. 
D6  H3  Zn  0'6  -f  3  Aq 

ft  =  gummy.     Easily  soluble  in  water. 

PYRUVATE  OF  ZIRCONIA.  Soluble  in  water, 
nd  ammonia-water. 


Q. 


(&c.)  OF   X.     See  under 
CHLORIDE  (&c.)  of  X,  as  ffucu&iChloride  of  X, 

uarfrOxalate  of  X,  and  the  like. 

QUASSIN.  Permanent.  Very  sparingly  solu- 
Quassite,from  Quassia  amara.)  ble  in  water.  lOOptS. 
20H1206(?)  of  water  at  12°  dis- 

solve   only   0.45    pt. 
f  it,  i.  e.  1  pt.  of  it  is  soluble  in  222  pts.  of  water 
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at  12°,  and  even  this  quantity  is  only  slowly  dis- 
solved. Its  solubility  in  water  is  increased  to  a 
remarkable  extent  by"  the  presence  of  salts  and  of 
easily  soluble  organic  substances,  especially  by 
those  which  accompany  it  in  the  quassia-wood. 
Very  sparingly  soluble  in  ether.  Its.  best  solvent 
is  alcohol,  which  dissolves  so  much  the  more  of  it 
in  proportion  as  it  contains  less  water,  and  more 
readily  when  hot  than  in  the  cold.  More  soluble 
in  dilute  acids  and  alkaline  solutions  than  in 
water.  Abundantly  soluble  in  cold  concentrated 
sulphuric  acid,  from  which  it  separates  apparently 
unchanged  on  the  addition  of  water.  Decomposed 
by  hot  sulphuric  acid.  Abundantly  soluble,  ap- 
parently without  decomposition,  in  cold  nitric 
acid  of  1.25  sp.  gr.,  but  is  decomposed  when  this 
solution  is  heated.  (Wiggers,  Ann.  der  Pharm., 
1837,  21.  pp.  44-46.) 

.  QOERCETIN.     Permanent.     Almost  insoluble 

„  ft         CM  H7  08  )  n    ,   An     in  cold,  very  spar- 
CMH00U=     i       'jfjO.-hAq     ingiy     sohlble    in 

boiling          water. 

Readily  soluble  in  alcohol.  Soluble  in  warm 
acetic  acid.  Easily  soluble  in  ammonia-water,  and 
in  dilute  aqueous  solutions  of  caustic  potash  and 
soda.  (Kigaud,  Ann.  Ch.  u.  Pharm.,  90.  294.) 

QcERCiN(from  the  bark  of  Quercus  robur). 
Easily  soluble  in  water,  and  in  dilute  spirit  In- 
soluble in  absolute  alcohol,  or  ether.  Soluble  in 
lime-water.  (Gerber.) 

QDERCITE.     Soluble  in  8  @  10  pts.  of  cold 

(Sugar  of  Acorns.  Isomeric  with  water.  Tolerably 
Finite,  Dulcinam,  and  Mannitan.)  easily  soluble  in 
C12  Hn  010  =  °»  HI°  u$  >  04  warm  dilute  alco- 
hol. Soluble  in 
concentrated  sulphuric  acid,  with  combination. 

QDERCITE  with  BARYTA.  Soluble  in  water, 
C,,  Hu  Ba  010  +  3  Aq  and  spirit. 

QUERCITE  with  LEAD.     Ppt. 

QUERCITE  with  LIME. 

QUERClTANNIC  ACID. 

QUERCITRIN.    Almost  insoluble  in  cold  water. 

(Rutin.    Rutinic  Acid.     Rutic  Acid.  Soluble  in  425 

Quercitric  Acid    Glucoside  ofQuercitin.)        tg   of  ^.jj 

C*  H)9  02l  =  gj  ^\  (  0,  +Aq          water.       (Ri. 

gaud,      Ann. 

Ch.  u.  Pharm.,  90.  287.)  Soluble  in  400  pts.  of 
hot  water,  and  in  4  (S>  5  pts.  of  absolute  alcohol. 
(Bolley.)  Much  more  soluble  in  absolute  or 
dilute  alcohol  than  in  water.  Somewhat  soluble 
in  ether.  Very  sparingly  soluble  in  ether.  (Ri- 
gaud.)  Soluble  in  warm  acetic  acid  and  in  cold 
concentrated  sulphuric  acid.  Sparingly  soluble 
in  cold  concentrated  chlorhydric  acid.  Easily 
soluble  in  warm  concentrated  chlorhydric  acid, 
with  decomposition.  When  boiled  with  acids,  it 
is  decomposed.  Very  easily  soluble  in  weak 
aqueous  solutions  of  caustic  ammonia,  and  soda. 
(Kigaud,  foe.  cit.) 

QOINIC  ACID.     Vid.  Kinic  Acid. 

QCINICIN.  Almost  insoluble  in  water.  Very 
(Thtnidn.  Isomeric  with  soluble  in  absolute  alco- 
Qui,»ne  and  Quinidin.)  hol>  and  jn  Qrdi 

N,j  C^t^O,"  Spirit.     (Pasteur.) 

"  QriNiniN(or  Chinidin)  "  of  Winckler,  Leers, 
&c.  Vid.  Cinchonidin(of  Pasteur  &  Gcrhardt). 

QUISIIUN.     Efflorescent.     Soluble  in  1500  pts. 

(Ckmidin.     Qainoitlin.    Chinoidin.    i  Quinine.        of   ,.,,],  1 


Isomeric  with  Quinine  and  Quinicin.) 


of   ,.,,],  1 
' 


of  boiling  water;  in  45  pts.  of  cold  absolute 
alcohol;  in  3.7  pts.  of  warm  ordinary  alcohol, 
and  in  90  pts.  of  cold  ether.  (Van  Heijningen.) 
100  pts.  of  chloroform  dissolve  25.3  pts.  of  it. 
(Schlimpert,  Kopp  fr  Will's  J.  B.,  fiir  1859, 
p.  405.) 

Most  of  the  salts  of  quinidin  are  more  easily 
soluble  in  water  than  the  corresponding  salts  of 
quinine.  They  are  also  easily  soluble  in  alcohol, 
but  are  insoluble  in  ether. 

QUININE.  Soluble  in  about  350  pts.  of  cold, 
(*Chmin.  Isomeric  with  and  in  200  pts.  of  boiling 
Quinidin  and  Quinicin.)  ^^  ^  b()iling  ^^ 

N2  j  C40  H24  04TI  6Aq  rated  solution  containing 
0.5%  of  it. 

Soluble  in  480  pts.  of  water  at  18.75°.  (Abl, 
from  (Esterr.  Zeitschrift  filr  Pharm.,  8.  201,  in 
Canstatt's  Jahresbericht,  fur  1854,  p.  75.)  Solu- 
ble in  all  proportions  in  cold  absolute  alcohol,  and 
in  ether;  and  in  almost  all  proportions  in  cold 
alcohol  of  90%.  (Bussy  &  Guibourt,  Journ.  de 
Pharm.  et  Chim.,  1852,  (3.)  22.  pp.  414,  413.) 
Extremely  soluble  in  alcohol.  Much  more  solu- 
ble than  cinchonin  in  ether. 

Soluble  in  2  pts.  of  alcohol ;  60  pts.  of  ether  ; 
2  pts.  of  chloroform;  and  24  pts.  of  olive-oil. 
(Parrish's  Pharm.,  p.  401.)  100  pts.  of  chloro- 
form dissolve  15  pts.  of  pure  quinine  at  the  ordi- 
nary temperature.  (Schlimpert,  Kopp  $•  Will's 
J.  B.Jiir  1859,  p.  405.)  100  pts.  of  chloroform 
dissolve  57.47  pts.  of  it.  (Michael  Pettenkofer, 
Koppfr  Will's  J.  B.,  fur  1858,  p.  363.)  100  pts. 
of  olive-oil  dissolve  4^.2  pts.  of  it.  (Michael  Pet- 
tenkofer, Kopp  fr  Will's  J.  B,fiir  1858,  p.  363.) 
Also  soluble  in  the  other  fatty  and  in  essential 
oils.  Tolerably  soluble  in  benzin ;  more  readily 
soluble  in  the  vapor  of  benzin,  as  it  condenses, 
than  in  boiling  liquid  benzin.  (Mansfield,  J.  Ch. 
Soc.,  1.  262.)  Soluble  in  carbonic-acid  water, 
with  combination.  (Langlois,  Ann.  Ch.  et  Phys.t 
(3.)  41.  89.) 

More  soluble  in  lime-water  than  in  pure  water, 
though  still  but  sparingly  soluble;  also  soluble  in 
aqueous  solutions  of  chloride  of  calcium,  chloride 
of  ammonium,  chloride  of  potassium,  carbonate 
of  ammonia,  caustic  potash,  and  ammonia.  In- 
soluble in  solutions  of  caustic  soda,  or  of  carbo- 
nate or  sulphate  of  soda,  or  of  chloride  of  sodium. 
Easily  soluble  in  dilute  acids.  Soluble  in  cold 
concentrated  sulphuric  and  nitric  acids.  The 
normal  salts  of  quinine  are  mostly  easily  soluble  in 
water,  while  the  basic  salts  are  difficultly  soluble 
therein;  but  they  are  all  easily  soluble  in  alcohol, 
and  dilute  acids,  and  some  of  them  are  solu- 
ble in  ether  also.  They  are  ordinarily  less  solu- 
ble in  water  than  the  corresponding  salts  of  cin- 
chonin. 

/SQlTININE. 
QUINOIDIN. 

QUINOIL.     Vid.  Kinone. 

QUINOLEIN.  Sparingly  soluble  in  cold,  some- 
(Chinolin -  Leukol  or  Leucol.  what  more  soluble 
Leucolrn.  Clnnolein.  Chinoilin.)  ^  ^  ^^ 

N{C»H"'"  Less    soluble     than 

anilin      in       water. 

Ether  removes  it  from  the  aqueous  solution. 
Miscible  in  all  proportions  with  alcohol,  wood- 
spirit,  ether,  aldehyde,  acetone,  sulphide  of  car- 
bon, and  the  fatty  and  essential  oils.  Easily  solu- 
ble in  all  the  acids.  (Hofmann,  Ann.  Ch.  et  Phi/s., 
(3.)  9.  169.)  Quinolein  dissolves  a  considerable 
quantity  of  water. 

Very  sparingly  soluble  in  water.     When  boiled 
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with  water  it  distils  over  without  change.  Solu- 
ble in  acids,  even  in  acetic,  and  the  other  vegeta- 
ble acids.  Very  soluble  in  alcohol,  ether,  and  the 
essential  oils.  ( Gerhard t,  Ann.  Ch,  et  Phys.,  (3.) 
7.  252.) 

According  to  Greville  Williams  the  above  state- 
ments refer  to  impure  quinolein,  that  which  was 
examined  by  Hofrnarm  having  been  contaminated 
with  lepidin(N  €20  Hg). 

QUINONE.      Vid.  Kinone. 

QUINONAMID.      Vid.  Kinonamid. 

QDINONIC  ACID.     Vid.  Melanic  Acid. 

QuiNoTANNic  ACID.     Vid.  KinoTannic  Acid. 

QUINOVATIC  } 

and          >  ACIDS.     Vid.  Kinovic  Acid. 

QUINOVIC      ) 

QUINQUI.  See  quinqui,  as  prefix,  under  the 
generic  name  of  the  substance  sought  for. 


R. 


RACEMIC  ACID.      Vid.  ParaTartaric  Acid. 
DextroRxcEMic    ACID.      Identical  with  Tar- 
taric  Acid,  q.  v. 

ACID.     Vid.  /e/iTartaric  Acid. 


RACEMOMETHYLIC  ACID.  Vid  MethylPara- 
Tartaric  Acid. 

RACEMoViNic  ACID.  Vid.  EthylParaTartaric 
Acid. 

RAEWSKY'S  FIRST  BASE. 
N4H12Pt2C105 

RAEWSKY'S  SECOND  BASE. 
N4H12Pt2Cl204 

RED  PRUSSIATE  OF  POTASH.  Vid.  Ferri- 
cyanide  of  Potassium. 

.REISET'S  FIRST  PLATINUM  BASE.  Vid.  Plat- 
N2  H6  Pt  0  =  N2  j  ™l  .  II  0  in(otts)Wamin. 

REISET'S  SECOND  BASE.  Vid.  Platin(ows)- 
N  H3  Pt  0  =  N  J  pt2  .  H  0  amin- 

RESINS.  The  resins  are  insoluble  in  water. 
Many  of  them  are  soluble  in  alcohol,  and  in 
spirit,  while  others  are  insoluble  therein.  Most 
of  them  are  soluble  in  ether.  Many  are  soluble 
in  wood-spirit,  —  at  least  many  of  the  resins  are 
soluble  in  some  samples  of  common  wood-spirit 
("  wood-naphtha"),  —  while  other  samples  of  this 
liquid  dissolve  .them  only  imperfectly.  This,  of 
course,  depends  upon  the  fact  that  commercial 
wood-spirit  is  always  a  mixed  and  very  variable 
product.  (Graham,  ei  al.,  J.  Ch.  Soc.,  8.  133.) 
In  general,  they  are  soluble  in  oil  of  turpentine, 
especially  if  this  be  hot.  In  oil  of  ocotea  (Han- 
cock), in  oil  of  mandarin  (Luca). 

Many  of  them  are  readily  and  abundantly  solu- 
ble in  benzin  (Mansfield,  J.  Ch.  Soc.,  1.  261),  and 
several  of  them  are  much  more  readily  dissolved 
by  allowing  the  vapor  of  benzin,  of  oil  of  turpen- 
tine, or  of  petroleum  to  condense  upon  them  than 
when  they  are  placed  directly  in  these  liquids. 
(Mansfield,  loc.fdt.,  p.  262.)  'Many  are  soluble 
in  acetone,  fusel'-oil,  hydride  of  valefyl,  valerianic 
acid,  valerate  of  amyl  (Trantwein),  caoutchin, 
creosote  (Reichenbach),  anilin  (Hofmann),  tolu- 
ene (Pellctier  &  Walter),  in  concentrated  acetic 
acid,  mercuric)  methyl,  chloride  of  ethyl,  picolin, 
from  which  solution  they  are  separated  when 
it  is  boiled  with  water  (Unverdorben),  water  acidu- 


lated with  oxyphenic  acid  (Buchner,  Ann.  Ch.  u. 
Pharm.,  96.  189)  ;  readily  in  caprylic  alcohol 
(Bouis,  Ann.  Ch.  et  Phys..  (3.)  44.  104),  in  chlo- 
roform, and  the  like.  They  are  also  soluble  in 
liquid  (condensed)  sulphurous,  and  chlorhydric 
acids.  (Faraday,  Ann.  Ch.  et  Phys.,  (3.)  15. 
268.) 

ACRYL  RESIN. 

a.  Insoluble  in  a  mixture  of  alcohol  and  ether. 

RESIN  OF  ALOES.  Insoluble  in  water.  Easily 
soluble  in  alcohol,  ether,  and  aqueous  alkaline 
solutions,  even  lime-water. 


ALOUCHI     RESiN(from 
Contains  two  resins  :  — 


Wintera     aromatica). 


a.  Easily  soluble  in  cold  spirit. 

ft.  Difficultly  soluble  in  cold,  more  soluble  in 
boiling  spirit.  Easily  soluble  in  ether.  Insoluble 
in  soda-lye.  (Bonastre.) 

AMMONIAC  RESiN(Gummy  resinous  exudation 
(Resin  of  Gum  Ammoniac.)  from  Dorema  ammo- 
niacum).  Gum  ammo- 
niac is  itself  partially  soluble  in  water,  alcohol, 
ether,  vinegar,  and  aqueous  solutions  of  the  alka- 
lies. The  resin  which  it  contains  is  soluble  in 
alcohol,  and  in  the  fixed  and  volatile  oils.  When 
treated  with  ether  a  portion  of  it  dissolves,  while 
another  portion  remains  insoluble  in  this  men- 
struum. Soluble  in  dilute  acetic  acid  (vinegar). 
Easily  soluble  in  sulphuric  acid,  from  which  it  is 
reprecipitated  on  the  addition  of  water.  Soluble 
in  caustic  alkaline  solutions. 

ANIME  RESIN  (from  Hymencea  courbaril).   The 

(Gum  anime.    Soft  Copal,     rare     variety    of    anime 

Resin  of  Courbaril.)  which  formerly  came  from 

the  East  Indies  is  entirely 

soluble  in  oil  of  turpentine;  but  absolute  alcohol 
dissolves  only  mere  traces  of  it.  That  which  is 
brought  from  South  America  is  completely  solu- 
ble in  boiling  alcohol,  while  cold  alcohol  separates 
it  into  its  two  component  resins. 

a)  an  acid  resin.  Soluble  in  cold  alcohol  and 
in  oils. 

p)  an  indifferent  resin.  Insoluble  in  cold,  but 
040  H32  O2  soluble  in  hot  alcohol.  Soluble  in  oils. 
Anime  resin  is  only  slightly  soluble  in 
liquid  benzin,  but  is  rapidly  dissolved  when  the 
vapor  of  benzin  is  caused  to  condense  upon  it. 
With  oil  of  turpentine  it  behaves  in  a  similar 
manner.  (Mansfield,  J.  Ch.  Soc.,  1.  261.) 

ANTHRACOXENE(fossil  resin).  Insoluble  in 
spirit ;  but  after  having  been  exposed  for  a  long 
time  to  the  air  it  becomes  partially  soluble.  Par- 
tially soluble  in  ether.  (Reuss.) 

ANTIAR  RESiN(from  Antiaris  toxicaria).  In- 
C82H2402  soluble  in  water.  Soluble  in  325  pts. 
of  alcohol  at  20°,  in  44  pts.  of  boiling 
alcohol,  and  in  1.5  pts.  of  boiling  ether.  Easily 
soluble  in  the  essential  oils.  Very  sparingly  sol- 
uble in  an  aqueous  solution  of  caustic  potash. 

RESIN  OF  VArbre  a  Brai  [Arbol-a-brea]  ( Cana- 
rium  album).  Vid.  Resin  of  Canarium. 

RESIN  OF  ASSAFCETIDA.  Soluble  in  spirit, 
C40H26010  from  which  it  is  precipitated  on  the 
addition  of  water.  Soluble  in  concen- 
trated sulphuric  acid,  from  which  it  is  reprecipi- 
tated by  water. 

According  to  Brandes,  it  is  a  mixture  of  two 
resins,  the  one  soluble,  the  other  insoluble  in 
ether. 
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UESINS  OF  BENZOIN("  Gum  Benzoin  ").  (The 
concrete  juice  of  Styrax  Benzoin.)  There  are 
three  different  resins  :  — 

a  =  c™  H«  Ou      Readily    soluble   in     alcohol, 

ether,  and  oil  of  cumin.    Also 

soluble  in  potash-lye.      Insoluble  in  an  aqueous 

solution    of  carbonate   of  potash.     Insoluble   in 

naphtha  or  in  ammonia-water. 

*  =  c    HM  Os     Soluble  in  boiling  alcohol,  and 
in  an  aqueous  solution  of  car- 
lionute  of  potash.     Insoluble  in  ether,  or  the  es- 
sential oils,  or  in  ammonia-water. 

c    HM  08    Soluble   in  alcohol.     Sparingly 
soluble  in  ether.     Insoluble  in 
naphtha. 

Benzoin  is  insoluble  in  benzin,  and  in  the  other 
light  coal-naphthas.  ( De  la  Rue. ) 

RESIN  OF  BIRCH  BARK.  Insoluble  in  water, 
(Betulin.)  or  in  aqueous  alkaline  solutions.  Solu- 
ble in  120  pts.  of  cold,  and  in  80  pts.  of 
hot  alcohol.  Also  soluble  in  ether,  and  in  the 
fatty  and  essential  oils.  Soluble  in  strong  sul- 
phuric acid.  (Wittstein's  Handw.) 

RESIN  OF  CALOPHYLLUM.  Vid.  Maynas 
Resin. 

RESIN  OF  CERADiA(from  Ceradiafurcata). 

CANADA  BALSAM(from  Abies  balsarma).  Con- 
( Canadian  Turpentine.  Baham  of  Fir.)  tains  about 

40%  ot  a 

resin  soluble  in  alcohol  ;  and  30%  of  a  sub-resin 
difficultly  soluble  in  alcohol.  (Parrish's  Pharm., 
p.  352.) 

RESIN   OF  CAN ARIUM( from  Canarium  album). 

(Resin*  de  VJrbre  d  Brai.)     Three  times  as  soluble  in 

alcohol  as  Breane   [from 

icica  resin].     (Scribe,  Ann.  Ch.  et  Phys.,  (3.)  13. 

The  portion  sparingly  soluble  in  cold  alcohol 
dissolves  easily  in  boiling  alcohol,  and  in  ether. 
Baup  has  found  that  it  contains  four  substances. 

a.)  Amurin.  Very  sparingly  soluble  in  cold 
water,  or  alcohol  of  85%.  Readily  soluble  in 
ether  and  in  warm  absolute  alcohol. 

/J )  Brein.  Insoluble  in  water.  Soluble  in  70 
pts.  of  alcohol  of  85%  at  20°,  and  more  easily  in 
absolute  alcohol.  Easily  soluble  in  ether. 

Y.)  Bryoidin.  Soluble  in  350  pts.  of  cold,  and 
much  more  readily  in  boiling  water.  Very  solu- 
ble in  alcohol,  ether,  fatty  and  essential  oils,  alka- 
line solutions,  &c. 

d.)  Breidin.  Soluble  in  270  [260]  pts.  of 
water  at  10°,  and  much  more  soluble  in  warm 
water.  Easily  soluble  in  alcohol ;  less  soluble  in 
ether. 

UAXN-A  RK3iN(from  Amyris  Caranna;  also 
(Gum  f'aranna.  Resine  de  Gomart.  from  Bursera 
Rerine  de  Ckibou.  Resine  de  Cachibou.)  gummifera). 

\\\  -IN  OF  CASCARiLLA(from  the  bark  of  Croton 

u-illa,  &c).     Consists  of  two  resins  :  — 
a  =  indifferent  resin.     Soluble  in  alcohol,  and 
ether,  and  in  hot  oil  of  turpentine,  and  fatty  oils, 
ublc  in  acids,  excepting  concentrated  acetic 
acid,  or  in  alkaline  solutions. 

(5  =  will  /<  >/'/i.     Soluble  in  alcohol.     Insoluble 
•'•icr,  or  fatty  or  essential  oils.     Easily  soluble 
in  alkaline  solutions.     (Trommsdorff.) 

npound  with  copper  is  insoluble  in  alco- 
hol. 


RESINS  OF  CASSIA.        )  See  Resins  from  Oil 
RESINS  OF  CINNAMON.  5      of  Cinnamon. 

RESIN?  OF  COPAIBA.  Balsam  Copaiba  (the 
juice  of  Copaifera  officinaKs,  etc.),  contains  from 
31  to  80%  of  a  volatile  oil  [see  under  ESSENCES], 
1.6%  of  a  soft  brown  resin  (fi),  and  from  20  to 
66%  of  an  acid  resin  (a),  called  also  Copaivic 
Acid  (see  below). 

Balsam  Copaiba  itself  is  insoluble  in  water  ;  but 
is  entirely  soluble  in  absolute  alcohol,  ether,  and 
the  fixed  and  volatile  oils.  It  is  completely  dis- 
solved by  strong  alkaline  solutions,  but  the  result- 
ing solution  becomes  turbid  when  largely  diluted 
with  water.  (U.  S.  Dispensatory.)  Soluble  in 
alcohol  of  90%.  (Parrish's  Pharm.,  p.  355.)  It  is 
soluble  in  ammonia- water. 

I.)  a,  or  Copaivic  Acid.  Insoluble  in  -water. 
C40  Hgo  04  More  soluble  in  warm  than  in  cold 
concentrated  alcohol.  Easily  soluble 
in  ether,  fatty  and  essential  oils,  and  bisulphide 
of  carbon.  Easily  soluble  in  ammonia-water,  and 
in  aqueous  solutions  of  the  fixed  alkalies.  Soluble 
in  cold  petroleum.  ( U.  S.  Dispensatory.) 

COPAIVATE  OF  AMMONIA.  Soluble  in  water 
and  in  alcohol. 

COPAIVATE  OF  LEAD.  Insoluble,  or  very  spar- 
C40  H29  Pb  04  ingly  soluble  in  alcohol. 

COPAIVATE  OF  LIME.      Soluble    in    alcohol, 
C40  H29  Ca  04     from   which    it   is   precipitated    by 
water. 

COPAIVATE  OF  POTASH.  Soluble  in  alcohol, 
and  in  alkaline  solutions ;  by  the  addition  of  much 
water  it  is  precipitated  from  the  latter. 

COPAIVATE  OF  SILVER.     Sparingly  soluble  in 
C40H29Ag04    alcohol.      Easily  soluble  in    ammo- 
nia-water. 

II.)  Fehling  has  described  a  crystalline  resin, 

C40  H28  06     oxycopaivic  acid,  from  copaiba  which 

differs    from    the    preceding.      It    is 

insoluble  in   water.     Very  soluble  in  ether,  less 

soluble  in  alcohol.     Soluble  in  ammonia-water. 

ITS  LEAD  SALT.     Is  a  ppt. 
C40  H27  Pb  06 
ITS  POTASH  SALT.     Is  soluble  in  water. 

ITS  SILVER  SALT.    Is  a  ppt. 
C40  H27  Ag  06 

ITS  SODA  SALT.  .  Is  soluble  in   water. 

Posselt  has  described  a  sample  of  balsam  copaiba 
which  contained  two  uncrystallizable  resins,  the 
one  soluble,  the  other  insoluble  in  alcohol. 

III.)  /?.  Insoluble  in  cold  petroleum.  Easily 
soluble  in  absolute  alcohol,  and  in  ether.  More 
soluble  in  ammonia-water  than  copaivic  acid. 

CopAL(from  several  species  of  Hymencea). 
Copal  varies  considerably  in  solubility'  as  pro- 
cured from  different  sources.  In  its  natural  state 
it  is  but  sparingly  soluble  in  absolute  alcohol,  but 
it  becomes  more  soluble  when  exposed  to  the  air 
in  a  state  of  fine  powder  during  several  weeks. 
As  a  rule,  it  is  insoluble  in  spirit,  but  some  varie- 
ties are  dissolved  when  suspended  in  the  vapor  of 
boiling  alcohol.  In  ether  it  first  .swells  up,  and 
then  dissolves  completely,  the  swollen  mass  is 
also  readily  soluble  in  boiling  alcohol.  Soluble  in 
rectified  oil  of  turpentine  ;  but  it  is  less  readily  sol- 
uble in  oil  of  turpentine  than  in  oil  of  rosemary, 
in  which  it  is  abundantly  soluble.  After  having 
been  melted,  by  which  process  it  undergoes  par- 
tial decomposition,  it  is  much  more  readily  soluble 
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in  alcohol  and  oil  of  turpentine.  Only  slightly 
soluble  in  liquid  ben/in,  or  oil  of  turpentine,  but 
is  rapidly  dissolved  by  tbe  vapors  of  these  sub- 
stances when  these  are  condensed  direetly  upon  it. 
(Mansfield,  J.  Ch.  Soc.,  1.  261.)  Unacted  upon 
by  anilin,  or  quinolein,  even  when  melted  beneath 
these  liquids.  (Hofmann,  Ann.  Ch.  et  Phys.,  (3.) 
9.  pp.  143,  169.)  "Soft"  copal  is  very  easily 
soluble  in  caprylic  alcohol,  and  even  "  hard  " 
copal  swells  up,  and  after  a  while  dissolves  in  this 
liquid.  (Bouis,  Ann.  Ch.  et  Phys.,  (3.)  44.  104.) 
Insoluble  in  cold  aqueous  solutions  of  potash  or 
ammonia ;  it  combines  with  these  alkalies  when 
treated  with  boiling  solutions,  forming  compounds 
soluble  in  pure  water,  but  insoluble  in  liquids 
which  are  at  all  alkaline.  (Filhol.)  Several  dif- 
ferent varieties  of  resin  have  been  distinguished  in 
copal. 

«.  Soluble  in  alcohol  of  72%,  in  ether,  and  in 
oil  of  turpentine.  With  alkalies  it  forms  salts 
which  are  soluble  in  ether,  but  insoluble  in  alco- 
hol, with  the  exception  of  the  potash  salt. 

ft.  Soluble  in  all  proportions  in  alcohol,  ether, 
and  oil  of  turpentine.  With  alkalies  it  forms 
salts  soluble  in  ether,  but  insoluble  in  absolute 
alcohol. 

y.  Soluble  in  absolute  alcohol  and  in  ether. 
Its  alkaline  salts  are  insoluble  in  alcohol  or  ether. 

3.  Insoluble  in  alcohol  or  ether.  Soluble  in 
an  alcoholic  solution  of  potash. 

e.  Insoluble  in  all  the  above-mentioned  men- 
strua. 

RESIN  OF  CORK.  Soluble  in  ether.  (Boussin- 
C»  H2r,  0  gault.) 

DAMMARA  RESIN. 

A.)  Ordinary,  or  East  Indian  Dammara  Resin 
C16H13O  (from  Dammara  orient.al.is).  Only  par- 
tially soluble  in  absolute  alcohol,  or  in 
alkaline  solutions ;  more  easily  soluble  in  ether; 
and  still  more  easily  in  ethereal  or  fatty  oils. 
According  to  Brandes,  it  contains  2  resins. 

a.  (of  which  it  contains  83%).  Easily  soluble  in 
alcohol,  and  ether. 

ft  (of  which  it  contains  17%).  Soluble  in  1000 
(Dammarin.)  pts.  of  absolute  alcohol ;  and  in  40  <3> 
50  pts.  of  ether.  Insoluble  in  alka- 
line solutions. 

According  to  Bulk,  it  is  partially  soluble  in  al- 
cohol, and  ether.  Completely  soluble  in  oils  and 
in  sulphuric  acid  ;  also  soluble,  with  decomposi- 
tion, in  nitric  acid ;  difficultly  attacked  by  alka- 
line solutions;  and  contains  5  different  resins. 

I.)  Dammaryl  or  3  resin.  Soluble  in  ether.  In- 
C46  H38  soluble  in  spirit. 

II.)  «  (constitutes  some  24%  of  the  whole) .  Sol- 
C46  H39  04  uble  in  cold  dilute  alcohol. 

III.)  ft  (10%  of 'the  whole).  Soluble  in  hot,  in- 
soluble in  cold  dilute  alcohol. 

IV.)  Y  (44%  of  the  whole).     Insoluble  in  dilute 

(Dammary lie  Acid.)      spirit,    either     hot    or    cold. 

C46  H38  03  Soluble  in   absolute   alcohol, 

ether,  oils,  and  sulphuric  acid. 

V.)  «  (7%  of  the  whole).  Insoluble  in  ether,  or 
SC^Hgg  +  HO  in  alkaline  solutions.  Soluble  in 

oil  of  turpentine. 

B.)  Australian  Dammara  Resin  (from  Dammara 
(Cow die  Gum.)  Australis).  Only  partially  soluble 
C4o  Hsi  °«  in  common  alcohol ;  but"  is  com- 

pletely soluble  in    absolute  alco- 
hol, and  in  oil  of  turpentine.     (R.  D.  Thomson.) 


It  is  composed  of  Dammaric  Acid,  and  Dam- 
marane,  (/.  v. 

DisAcRYL  RESIN.  Insoluble  in  water.  Sol- 
C20H1306  uble  in  alcohol,  from  which  it  is  pre- 
cipitated on  the  addition  of  water.  Also 
soluble  in  ether,  arid  in  aqueous  solutions  of  the 
caustic  alkalies. 

DRAGON'S  BLOOD.  (Resinous  substance  from 
(Sanguis  Draconis.)  the  fruit  of  various  species  of 
Calamus.)  Insoluble  in  water. 
Soluble  in  alcohol,  ether,  and  the  fixed  and  vola- 
tile oils.  It  contains  about  90%  of  a  resin  which 
has  been  called  Draconin. 

ELEMI  RESiN(from  Amyris  zeylanica).  Con- 
(Resin  of  idea,  q.  v.)  tains  two  resins. 

a  =  crystalline.  Completely  soluble  in  boiling 
C4o  H32  02  concentrated  alcohol,  from  which  it 
separates  out  as  the  solution  cools. 

ft  =  amorphous,  acid  resin.  Very  readily  soluble 
in  cold  alcohol. 

RESIN  OF  EurHORBiUM(from  various  species 
of  Euphorbia) .  Contains  3  different  resins. 

I.)  crystalline.  Insoluble  in  cold,  soluble  in  hot 
C40H3o06  alcohol. 

II.)  amorphous.     Easily  soluble  in  cold  alcohol. 

III.)  Difficultly  soluble  in  cold  alcohol. 

'FICHTEL,ITE(  fossil  resin  from  Bavaria).  Solu- 
C80  H70"  ble  in  alcohol,  and  ether. 

FICHTELITE  with  OXIDE  OF  LEAD.  Insoluble 
in  ether. 

BromoFichtelite.  1 

c«o  H69  Br  Soluble  in  alcohol, 

^BromoFichtelite.  |  and  ether.  (T.  E. 
080  H68  Br2  j,  Clark,  Am.  J.  Set'., 

JBz'ChloroFichtelite.  (2.)    25.   pp.   164- 

C80H68C12  176.) 

Quaefo'ChloroFichtelite. 


FOSSIL  RESIN  OF  GiRONfNew  Granada).  In- 
soluble in  alcohol.  Swells  tip  in  ether.  (Bous- 
singault,  Ann.  Ch.  et  Phys.,  (3.)  6.  507.) 

RESIN  OF  GAMBOGE  (or    Gummi  Gutta).     In- 
soluble in  water.     Very  soluble  in  ether  ;  less  sol- 
uble in  alcohol.    Soluble  in  warm  ammonia-water, 
from  which  it  is   precipitated  on  the  addition  of 
carbonate  of  ammonia.     It  forms  salts 
with  BARYTA. 
with  LEAD. 

with  POTASH.     Soluble  in  water,  and  in  absolute 
alcohol. 

with  SODA.     Insoluble  in  an  aqueous  solution  of 
chloride  of  sodium. 

GILEAD,  BALSAM  or  BALM  OF  (Resinous  juice 
(Baume  de  la  Mecque,  Judea,  ou  Cairo.)  of  Amyris 

Gileadensis). 
Contains  : 

I.)  A  resin  soluble  in  water [?]  and  in  fatty  and 
essential  oils,  but  insoluble  in  alcohol. 

II.)  A  resin,  difficultly  soluble  in  cold,  more 
easily  soluble  in  hot  alcohol  and  ether.  Also  sol- 
uble in  the  fatty  and  essential  oils. 

III.)  An  essential  oil  soluble  in  alcohol,  and 
ether,  also  in  concentrated  sulphuric  acid,  from 
which  it  is  precipitated  on  the  addition  of  water. 

RESINE  DE  GOMART.     Vid.  Caranna  Resin. 

RESIN    OF    GuAiACUM(from    Guaiacum  offici- 

(Guaiacin.)     nale).     Guaiacum  or  "  gum  guaiac  " 

is  itself  partially  dissolved  by  water, 

about  9%  of  it    being   soluble  therein.     It  is  en- 
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tirely  soluble  in  alcohol  of  83%.  It  is  also  soluble 
in  <>t'her,  in  alkaline  solutions,  in  strong  sulphuric 
acid,  and  in  "nitrous  ether"  (solution  of  nitrite 
of  ethyl  in  alcohol).  The  resin  which  it  contains 
is  insoluble  in  water.  Alcohol  dissolves  about  ^ 
of  this  resin;  ether  dissolves  somewhat  less.  Sol- 
uble in  oil  of  turpentine,  best  when  hot,  insolu- 
ble in  fatty  oils.  Soluble  in  concentrated  sul- 
phuric acid,  and  in  an  aqueous  solution  of  caustic 
potash.  Pelletier  says  that  ammonia- water  dis- 
solves Af  of  the  entire  resin.  Unverdorben,  on 
the  other  hand,  states  that  this  resin  contains  two 
different  resins,  one  of  which  is  very  soluble  in 
ammonia-water,  while  the  other  forms  with  am- 
monia a  tarry  compound,  which  is  soluble  in  6000 
pts.  of  water. 

Gum  guaiacum  is  insoluble  in  henzin,  or  the 
other  light  coal-naphthas.  (De  la  Rue.) 

RESINS  OF  GUTTA-PERCHA. 

o  =  Pure  Gutta,  q.  v. 

ft  =  White  resin.  Very  soluble  in  boiling,  less 
(Alban.)  soluble  in  cold  absolute  alcohol.  Very 
soluble  in  oil  of  turpentine,  benzin, 
ether,  chloroform,  and  bisulphide  of  carbon.  Un- 
acted upon  by  concentrated  chlorhydric  acid  or 
by  weak  acids  ;  decomposed  by  concentrated  sul- 
phuric and  nitric  acids.  Unacted  upon  by  boiling 
alkaline  solutions. 

Y  =  Yellow  resin.  Soluble  in  cold  alcohol,  ether, 
benzin,  oil  of  turpentine,  bisulphide  of  carbon 
and  chloroform.  Unacted  upon  by  alkaline  solu- 
tions, ammonia- water,  weak  acids,  or  concentrated 
chlorhydric  acid.  Decomposed  by  concentrated 
sulphuric,  and  nitric  acids.  (Payen.) 

RESIN  OF  IciCA(from  various  plants  of  the 
family  Idea).  Insoluble  in  water.  Soluble  in  55 
pts.  of  cold,  and  in  15  pts.  of  boiling  alcohol  of 
36%.  Soluble  in  3.5  pts.  of  oil  of  turpentine  at 
the  ordinary  temperature.  In  the  cold,  the  action 
of  these  solvents  is  very  slow.  "  Of  all  the  resins 
this  is  the  least  soluble  in  alcohol."  (Scribe,  Ann. 
Ch.  et  Phys.,  (3.)  13.  167.)  It  contains  three  dif- 
ferent resins. 

a  =  "  Breane."  Insoluble  in  water,  or  in  alka- 
C4oH3»°j  lme  solutions.  Soluble  in  100  pts.  of 
alcohol  at  the  ordinary  temperature, 
being  less  soluble  therein  than  either  ft  or  y.  Ether 
dissolves  4.35  pts.  of  it.  Soluble  in  concentrated 
sulphuric  acid.  (Scribe,  loc.  cit.,  p.  169.) 

|9  =  "  Jcacine."  Soluble  in  50  pts.  of  cold  alco- 
cw  Hsi  °»  n°l»  but  less  soluble  than  y  in  alcohol. 
In  ether  it  is  as  soluble  as  a.  (Scribe, 
loc.  cit.) 

Y  =  amorphous  resin.  Easily  soluble  in  alcohol, 
(Idea  Colophony.)  and  ether,  being  much  more  sol- 
C«  Hao  °«  uble  than  either  a  or  ft.  Insol- 

uble in  alkaline  solutions. 
(Scribe.) 

RESIN  OF  jALAp(from  Convolvulus  schiedeanus) . 
(Jalapin  (of  commerce).)  Soluble  in  alcohol.  In- 
soluble in  fixed  oils,  oil 

of  turpentine,  or  ether.  When  powdered  and 
thrown  into  cold  water  it  does  not  dissolve,  but 
forms  a  semifluid  mass  as  if  it  had  been  melted. 
Soluble  in  acetic  acid,  from  which  it  is  precipitated 
on  the  addition  of  much  water.  ( Parrish's  Pharm., 
pp.  189.  190.) 

It  contains  two  different  resins  : 

a  =  '•  Parn  Rhotkoretin"      Soluble  in  alcohol 

C«oIIMOt8(?)  and  ether,  in  concentrated  sulphuric 

acid,  with  decomposition,  and  in  aque- 

ou-  solutions  of  the  caustic  alkalies.     Insoluble 


even  in  warm  chlorhydric,  nitric,  and  acetic 
acids. 

ft  =  Resin  insoluble  in  ether.  Vid.  Convolvulin. 
(Rhodeoretin.  Jalapin.) 
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LAC.      Insoluble    in   water.      Almost  entirely 

(Shellac.    Qum  Shellac.        soluble  in  alcohol,  espe- 

S tick  Lac.    Seed  Lac.)         cially   if   this    be   warm. 

Soluble  in  ordinary  spirit, 

and  as  a  rule,  in  wood-spirit,  but  some  samples  of 
the  latter  dissolve  it  only  imperfectly,  wood-spirit 
being  a  mixed  and  very  variable  product.  Spar- 
ingly soluble  in  lignone.  (Graham,  et  al,  J.  Ch. 
Soc.,  8.  133.)  Sparingly  soluble  in  benzin,  but 
a  saturated  solution  of  shellac  in  alcohol  or  wood- 
spirit  is  miscible  with  an  equal  volume  of  benzin. 
(Mansfield,  ./.  Ch.  Soc.,  1.  260.)  Partially  soluble 
in  ether  and  the  volatile  oils.  Soluble  in  chlor- 
hydric and  acetic  acids,  and  in  aqueous  solutions 
of  potash  and  soda.  According  to  Unverdorben, 
ttfere  are  5  different  resins  in  lac. 

I.)    Soluble  in  alcohol,  and  ether. 

II.)     Soluble  in  alcohol.     Insoluble  in  ether. 

III.)     Sparingly  soluble  in  cold  alcohol. 

IV.) 

V.)  Insoluble  in  naphtha.  Soluble  in  alcohol, 
and  ether. 

The  coloring  matter  of  lac  is  soluble  in  alka- 
line solutions,  but  its  best  solvent  is  concentrated 
sulphuric  acid. 

L,ABDANUM(Resinous  substances  from  various 
(Ladanum.)  species  of  Cistus).  Soluble  in  alco- 
hol. 

RESINS  OF  MADDER. 

«.  Sparingly  soluble  in  boiling  water,  from 
which  it  is  precipitated  on  the  addition  of  acids. 
Easily  soluble  in  alcohol.  Soluble  in  aqueous 
solutions  of  the  caustic  and  carbonated  alkalies, 
also  in  concentrated  sulphuric  acid,  from  which  it 
is  precipitated  on  the  addition  of  water.  Decom- 
posed by  boiling  concentrated  nitric  acid. 

ft.  Sparingly  soluble  in  boiling  water,  from 
which  it  is  precipitated  on  the  addition  of  acids. 
Soluble  in  boiling,  less  soluble  in  cold  alcohol. 
Soluble  in  aqueous  solutions  of  the  caustic  and 
carbonated  alkalies,  and  in  concentrated  sulphuric 
acid,  from  which  it  is  precipitated  on  the  addition 
of  water.  (Schunck,  Rep.  Br.  Assoc.,  1848, 
p.  68.) 

MASTicn(Resinous  exudation  of  Pistacia  len- 
tiscus).  Insoluble  in  water.  Alcohol  dissolves 
about  |-  of  it.  Completely  soluble  in  ether,  and 
oil  of  turpentine.  Scarcely  at  all  soluble  in 
the  fixed  oils.  Largely  soluble  in  benzin. 
(Mansfield,  J.  Ch.  Soc.,  1.  261.)  It  contains  two 
resins  :  — 

«  =  C40  H31 04     Soluble  in  cold  alcohol. 

ft  =  C,0  HS102  Insoluble  in  cold,  soluble  in  hot 
(Masticin.)  alcohol.  In  cold  alcohol  it 

softens  and  swells  up. 

RESIN  OF  MATNAs(a  province  in  South  Amer- 
(Rcsina  Calopkylli(fTom  ica).  Insoluble  in  water. 
Calophyllum  longtfolium).)  ye  soluble  in  alcohol, 

ether,  and  the  fatty  and 

essential  oils  ;  also  soluble  in  acetic  acid,  even  in 
the  cold,  and  in  concentrated  sulphuric  acid,  from 
which  water  precipitates  it  unchanged.  Easily 
soluble  in  aqueous  solutions  of  caustic  potash, 
soda,  and  ammonia,  even  in  the  cold.  (Lewy, 
Ann.  Ch.  et  Phys.,  (3.)  10.  382.) 

MiDDLETONiTE(Resin  which  occurs  in  coal  at 
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Middleton).  Scarcely  at  all  soluble  in  alcohol, 
ether,  or  oil  of  turpentine. 

RESINS  FROM  OIL  OF  CINNAMON. 

I.)  Resins  formed  by  the  action  of  the  air.  There 
are  two  of  these  resins,  both  insoluble  in  water, 
but  soluble  in  boiling  alcohol. 

a  =  CJQ  H1504  Easily  soluble  in  cold  alcohol, 
from  which  it  is  precipitated 
on  the  addition  of  acetic  acid.  Easily  soluble  in 
ether,  oil  of  turpentine,  and  olive-oil.  Slowly  solu- 
ble in  a  boiling  aqueous  solution  of  caustic  potash. 
At  25°,  it  is  soluble  in  concentrated  sulphuric  acid, 
from  which  it  is  precipitated  unchanged  on  the 
addition  of  water.  Insoluble  in  ammonia-water, 
or  in  concentrated  chlorhydric  acid.  (Mulder.) 

p  =  cJ2  H5  0  Readily  soluble  in  hot,  very  lit- 
tle soluble  in  cold  alcohol. 
Readily  soluble  in  ether.  Scarcely  at  all  soluble 
in  an  aqueous  solution  of  caustic  potash.  Insolu- 
ble in  ammonia-water.  Soluble,  without  change, 
in  concentrated  chlorhydric  and  sulphuric  acids ; 
from  this  solution  it  is  precipitated  unchanged  on 
the  addition  of  water.  (Mulder.) 

II. )  Resins  formed  by  the  action  of  nitric  acid  upon 
oil  of  cinnamon.  There  are  two  of  these  resins  ; 
both  of  them  insoluble  in  water,  but  soluble  in 
boiling  alcohol. 

a  =  C18  H7  05  Soluble  in  alcohol,  and  ether,  in 
an  aqueous  solution  of  caustic 
potash,  and  in  cold  concentrated  sulphuric  acid. 
Insoluble  in  ammonia-water.  (Mulder.) 

/?  =  Soluble  in  boiling,  less  soluble  in  cold 
alcohol.  (Mulder.) 

III.)  Resins  formed  by  the  action  of  concentrated 
sulphuric  acid  upon  oil  of  cinnamon. 

a  =  c30  H15  02  Soluble  in  cold  alcohol,  in  ether, 
oil  of  turpentine,  and  olive  oil ; 
also  in  warm  concentrated  sulphuric  acid.  Insol- 
uble in  boiling  chlorhydric  acid,  or  in  boiling 
aqueous  solutions  of  caustic  potash,  or  ammonia. 
(Mulder.) 

p  =  Cgo  H15  02  Insoluble  in  boiling  alcohol. 
Easily  soluble  in  cold  ether; 
also  soluble  in  oil  of  turpentine,  olive-oil,  and 
concentrated  sulphuric  acid,  when  this  is  gently 
heated.  Insoluble  in  boiling  chlorhydric  acid,  or 
in  boiling  aqueous  solutions  of  caustic  potash  or 
ammonia.  (Mulder.) 

IV.)  Resins  produced  by  the  action  of  chlorhydric 
acid  upon  oil  of  cinnamon. 

a  =  C14  H6  0  Easily  soluble  in  cold  alcohol, 
and  in  ether ;  also  soluble  in 
oil  of  turpentine,  and  in,  olive-oil.  Soluble  in 
cold  concentrated  sulphuric  acid.  Insoluble  in 
boiling  chlorhydric  acid,  or  in  aqueous  solutions 
of  caustic  potash  or  ammonia. 

P  =  C20  H8  0  Insoluble  in  cold,  and  but  spar- 
ingly soluble  in  boiling  alcohol. 
Readily  soluble  in  ether,  oil  of  turpentine,  and 
olive-oil.  Soluble  in  concentrated  sulphuric  acid 
at  a  temperature  of  50°.  Insoluble  in  boiling 
chlorhydric  acid,  or  in  aqueous  solutions  of  caus- 
tic potash  or  ammonia. 

V.)  Resin  formed  by  the  action  of  ammonia  upon 
C14H6O  oil  of  cinnamon.  Insoluble  in  cold,  sol- 
uble in  boiling  alcohol.  Soluble  in 
ether,  in  boiling  aqueous  solutions  of  caustic  pot- 
ash or  ammonia,  and  in  concentrated  sulphuric 
acid,  from  which  it  is  precipitated  unchanged  on 
the  addition  of  water.  Insoluble  in  boiling  chlor- 
hydric acid.  (Mulder.) 
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RESIN  OF  THE  OLIVE-TREE 
Contains :  — 

I.)  A  resin  soluble  in  warm,  but  almost  insolu- 
ble in  cold  alcohol.  Soluble  in  warm  ether. 

II.)  A  resin  sparingly  soluble  in  ether  ;  readily 
soluble  in  cold  alcohol. 

III.)  A  gum,  sparingly  soluble  in  water.  In- 
soluble in  alcohol,  or  ether. 

IV.)  Olivil,  q.  v. 

RESIN  OF  OPIUM.  Insoluble  in  water,  or 
C32  HM  N  Ou  ether.  Easily  soluble  in  alcohol, 
and  in  aqueous  solutions  of  the 
alkalies.  (Pelletier.) 

RESIN  OF  OpopONAx(from  Pastinica  opo- 
C40H24014  ponax).  Easily  soluble  in  alcohol, 
and  ether.  Also  soluble  in  aqueous 
solutions  of  the  caustic  alkalies. 

BALSAM  PERu(from  Myrospermum  peruiferum). 
Insoluble  in  water.  Completely  soluble  in  strong 
alcohol.  Partially  soluble  in  ether,  and  in  the 
fatty  and  essential  oils. 

RESIN  OF  THE  PITCH-TREE.  Vid.  Resin  of 
Canarium. 

RESIN  OF  PODOPHYLLUM.  Insoluble  in  wa- 
(Podophyllin(of  commerce).)  ter,  or  oil  of  turpentine. 
Partially  soluble  in  al- 
cohol, also  partially  soluble  in  ether,  —  one  of  its 
component  resins  being  insoluble  therein.  Solu- 
ble, with  combination,  in  aqueous  solutions  of 
the  caustic  alkalies.  (Parrish's  P/iarm.,  p.  191.) 

RESIN  OF  SAGEPENUM(from  Ferula  persica). 
(Gum  Seraphic.) 

S AND ARACH( from  Thuya  articulata,  frc.).  Con* 
tains  several  different  resins  :  —  As  a  whole,  it 
dissolves  easily  and  completely  in  absolute  alco- 
hol, and  in  warm  spirit  of  80%.  Cold  spirit  leaves 
about  £-of  it  undissolved  (Giese),  but  this  residue 
("sandaracin  ")  is  soluble  in  ether,  and  in  oil  of 
turpentine.  Soluble  in  acetone,  and  in  wood- 
spirit  which  contains  acetone.  Soluble,  with  com- 
bination, in  alkaline  solutions. 

a  =  C40  H31  05     Difficultly  soluble  in  alcohol. 

p  =  C40  H31 06     Easily  soluble  in  cold  alcohol. 

Y  =  c40  Hgo  08     Soluble  in  boiling  alcohol. 

SCAMMONY  RESIN.  Insoluble  in  water.  Sol- 
ceo  H54  °26  u^e  in  a'con°l>  and  ether.  Almost 
entirely  insoluble  in  oil  of  turpen- 
tine. Soluble  in  alkaline  solutions,  with  decom- 
position. 

RESIN  OF  STYRAX  OR  STORAX.  Vid.  Sty- 
racin. 

RESINS  FROM  BALSAM  OF  TOLU. 

a  —  CaeHtgOg     Easily  soluble  in  cold  alcohol, 

and  ether.     Soluble  in  alkaline 

solutions,   and   in    cold    concentrated    sulphuric 

acid,  with  subsequent  decomposition.     (E.  Kopp, 

Ann.  Ch.  et  Phys.,  (3.)  2O.  381.) 

p  =  Cjg  HM  010  Sparingly  soluble  in  alcohol, 
and  ether.  Soluble  in  alkaline 
solutions,  and  in  cold  concentrated  sulphuric 
acid.  (E.  Kopp,  loc.  cit.) 

RESINS  OF  TURPENTINE.  Contains  three  iso- 
( Ordinary  Rosin,  meric  modifications  :  — 

Colophany.) 

C40  HSO  °4 

a  =  Pinic  Aeid.    Insoluble  in  water.     Soluble 

(Amorphous  Colophany  Resin,     in  alcohol,  wood-spirit, 

Amorphous  Pimaric Acid.)         ether,    naphtha,    and 

the  fixed  and  essential 
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oils.  This  is  the  most  soluble  in  cold  weak  spirit 
of  any  of  the  resins  of  turpentine.  Also  soluble 
in  aqueous  alkaline  solutions. 

The  salts  of  pinic  acid  are  less  soluble  in  alco- 
hol than  those  of  sylvic  acid. 

ft  =  Sylvic   Acid.     Insoluble  in   water.     Less 

(  Crystalline  Colophony  Resin.      Soluble   than   the  pre- 

FyroMaric  dcid.)  ceding  in  cold  spirit. 

Readily  soluble  in  hot 

spirit.  Soluble  in  8  @  10  pts.  of  alcohol.  Very 
soluble  in  ether.  Also  soluble  in  concentrated 
acetic  acid,  in  wood-spirit,  naphtha,  in  oil  of  tur- 
pentine, and  the  oils  generally.  Soluble  in  am- 
monia-water, but  its  potash  -salt  is  insoluble  in 
an  aqueous  solution  of  caustic  potash.  The  syl- 
vates  are  soluble  in  ether  and  in  absolute  alcohol. 

y.)  Pimaric  Acid.     Insoluble   in  water.     The 
(Probably  identical  with  Sylvic  Acid,     crystallized  acid 
Liebig  $  Kopp's  Jahresbericht,     ig   solubie  in  10 

pts.  Of  alcohol 
at  18°,  and  in  1  pt.  of  boiling  alcohol.  Very  sol- 
uble in  ether.  After  pimaric  acid  has  been  fused 
it  quickly  dissolves  in  its  own  weight  of  alcohol  at 
18°,  but  in  the  course  of  a  few  moments  it  crystal- 
lizes out  of  this  solution,  and  cannot  now  be  re- 
dissolved  in  less  than  10  pts.  of  the  same  alcohol. 
(Laurent,  Ann.  Ch.  et  Phys.,  (3.)  22.  461.) 

Cailliot  divides  rosin  into  constituents  which  do 
not  appear  to  be  exactly  equivalent  to  those  men- 
tioned above;  his  Abietic  Acid  (which  may  be 
identical  with  Pinic  Acid(«)),  is  soluble  in  all  pro- 
portions in  alcohol,  ether,  and  naphtha.  Water 
precipitates  it  from  the  first  two  solutions,  but  not 
from  the  last  The  salts  of  this  acid  will  be  given 
below,  with  the  pinates.  (Cailliot,  J.  de  Pharm., 
1830,  16.  438.)  The  Abietic  Acid  of  Baup,  which 
is  stated  to  be  soluble  in  7.5  pts.  of  alcohol,  of 
0.88%,  at  14°,  is  thought  to  be  identical  with  Syl- 
vic Acid(p)  by  Gerhardt  (IV.,  3.  656,  note.)  Ca'il- 
liot's  Abietin  ("possibly  identical  with  Sylvic  Acid) 
is  insoluble  in  water,  or  in  cold  alkaline  lyes. 
Very  soluble  in  alcohol  at  34°.  Soluble,  in  all 
proportions,  in  boiling  alcohol,  in  ether,  naphtha, 
and  concentrated  acetic  acid.  His  "Insoluble 
Neutral  Resin  "  is  insoluble  in  cold  alcohol  of  40°, 
in  naphtha,  in  alkaline  lyes,  &c.  (Loc.  cit.) 

Rosin,  as  such,  is  insoluble  in  water.  Easily 
soluble  in  alcohol,  ether,  wood-spirit,  benzin,  oil 
of  turpentine,  and  the  other  essential  oils  ;  spar- 
ingly in  lignone,  partially  in  naphtha. 

It  is  soluble  in  anilin,  and  quinolein.  (Hof- 
mann,  Ann.  Ch.  et  Phys.,  (3.)  9.  pp.  143,  169.) 

Compare  the  general  remarks-upon  RESINS. 

In  the  following  list  the  salts  of  each  of  the 
several  modifications  of  rosin  are  classed  together, 
as  Resinates  (a,  ft,  &  y),  under  the  name  of  the 
base.  Most  of  them  are  soluble  in  ether  ;  some 
are  soluble  in  alcohol,  and  a  few  dissolve  in 
water. 

RKSINATE  OF  ALUMINA. 
I.)  a  or  Pinate.     Insoluble  in  water,  or  alcohol. 
Soluble  in  ether. 

RESINATE  OP  AMMONIA. 

I.)  a  or  Pinate?  Abietate  (pinate  1)  of  ammo- 
nia is  soluble  in  water.  (Cailliot,  J.  de  Pharm., 
1830,  16.  439.) 

II.)  ft  or  Syhate.  Soluble  in  200  pts.  of  cold 
water.  Very  soluble  in  alcohol,  and  ether.  (T.) 

III.)  y  or  Pimarate.     Soluble  in  alcohol. 
RESINATE  OF  BARYTA. 

I.)  a  or  Pinate.  Sparingly  soluble  in  water. 
Insoluble  in  alcohol.  Readily  soluble  in  ether. 


Abietate  (pinftte  ?)  of  baryta  is  insoluble  in  water, 
and  only  sparingly  soluble  in  cold  alcohol ;  it  is 
decomposed  by  boiling  alcohol  of  40°.  (Cailliot, 
J.  de  Pharm.,  1830,  16.  439.) 

II.)  ft  or  Sylvate.  Soluble  in  boiling  absolute 
alcohol. 

RESINATE  OF  COBALT. 

I.)  a  or  Pinate.     Soluble  in  ether. 

RESINATE  of  protoxide  OF  COPPER. 

I.)  a  or  Pinate.  Insoluble  in  water.  Very 
sparingly  soluble  in  absolute  alcohol.  Very  solu- 
ble in  ether,  oil  of  turpentine,  and  the  fatty  oils. 

II.)  ft  or  Sylvate.     Soluble  in  alcohol. 

RESINATE  of  protoxide  OF  IRON. 

I.)  a  or  Pinate.     Readily  soluble  in  ether. 

II.)  ft  or  Sylvate.    Readily  soluble  in  ether. 

RESINATE  of  sesquioxide  OF  IRON. 

I.)  a  or  ft.  Sparingly  soluble  in  water.  Read- 
ily soluble  in  ether. 

RESINATE  OF  LEAD. 

I.)  a  or  Pinate.     Insoluble  in  alcohol.     Spar- 
ingly soluble  in  ether.     Soluble  in  oil  of  turpen- ' 
tine,  and  the  fatty  oils. 

II.)  ft  or  Sylvate.    Insoluble  in  alcohol. 

III.)  Y  °r  Pimarate.  Partially  soluble  in  an 
aqueous  solution  of  caustic  potash. 

RESINATE  OF  LIME. 

I.)  a  or  Pinate.  Sparingly  soluble  in  water, 
and  alcohol.  Readilv  soluble  in  ether,  and  oil  of 
turpentine.  Abietate(pinate  ?)  of  lime  resembles 
the  baryta  salt.  (Cailliot,  J.de  Pharm.,  1830, 16. 
439.) 

II.)  ft  or  Sylvate.     Soluble  in  absolute  alcohol. 

RESINATE  OF  MAGNESIA. 

I.)  a  or  Pinate.  Sparingly  soluble  in  water. 
Insoluble  in  alcohol.  Readily  soluble  in  ether. 
Abietate(pinate  ?)  of  magnesia  resembles  the 
baryta  salt.  (Cailliot,  J.  de  Pharm.,  1830,  16. 
439*.) 

II.)  ft  or  Sylvate.  Readily  soluble  in  alcohol, 
ether,  and  oil  of  turpentine. 

RESINATE  OF  MANGANESE. 

I.)  «  or  Pinate.  Insoluble  in  water,  or  alcohol. 
Soluble  in  ether. 

II.)  ft  or  Sylvate.  Readily  soluble  in  absolute 
alcohol. 

RESINATE  ofdinoxide  OF  MERCURY. 
I.)  a  or  Pinate.     Soluble  in  ether. 

RESINATE  of  protoxide  OF  MERCURY. 
I.)  ft  or  Sylvate.     Soluble  in  ether. 

RESINATE  OF  MORPHINE. 

I.)  a  or  Pinate?  Abietate(pinate  ?)  of  mor- 
phine is  insoluble  in  water.  Soluble  in  alcohol, 
and  ether.  (Cailliot,  J.  de  Pharm.,  1830,  16. 
439.) 

RESINATE  OF  NICKEL. 

I.)  a  or  Pinate.  Readily  soluble  in  ether,  and 
oil  of  turpentine. 

RESINATE  OF  POTASH. 

I.)  a  or  Pinate.  Soluble  in  water,  and  alcohol. 
Insoluble  in  oil  of  turpentine,  or  olive-oil,  or  in  an 
excess  of  an  aqueous  solution  of  caustic  potash. 

Abietate (pinsLte  1)  of  potash  is  soluble  in  all 
proportions  in  cold  water  and  in  strong  alcohol. 
(Cailliot,  J.  de  Pharm.,  1830,  16.  438.) 

II.)  ft  or  Sylvate.  Sparingly  soluble  in  water, 
and  cold  alcohol.  Tolerably  soluble  in  boiling 
alcohol.  (Unverdorben.) 


RHODIZONATES. 
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III.)  Y  or  Pimarate.     Soluble  in  alcohol. 

RESINATE  OF.  QUININE. 

I.)  a  or  Pinate?  Abietate(pinate  ?)  of  quinine 
is  insoluble  in  water.  Easily  soluble  in  alcohol, 
and  ether.  (Cailliot,  J.  de  Pharm..  1830,  16. 
439.) 

RESINATE  OP  SILVER. 

I.)  «  or  Pinate.  Insoluble  in  water.  Very 
sparingly  soluble  in  absolute  alcohol.  Readily 
soluble  in  ether,  and  oil  of  turpentine. 

II.)  /»  or  Sylvate.  Sparingly  soluble  in  alco- 
hol. Soluble  in  ammonia-water. 

III.)  Y  °r  Pimarate. 

RESINATE  OF  SODA. 

I.)  a  or  Pinate.     Soluble  in  water,  and  alcohol. 

Abietate(pinate  ?)  of  soda  is  soluble  in  water 
like  the  potash-salt.  ( Cailliot,  J.  de  Pharm.,  1 830 
16.  439.) 

II.)  fiorSylvate. 

III.)  f  or  Pimarate.     Soluble  in  alcohol. 

RESINATE  OF  STRONTIA. 

I.)  a  or  Pinate.  Abietate(pinate  ?)  of  strontia 
resembles  the  baryta-salt.  ( Cailliot,  J.  de  Pharm., 
16.  439.) 

RESINATE  of  binoxide  OF  TIN. 

I.)  a  or  Pinate.  Insoluble  in  water,  oil  of  tur- 
pentine, or  the  fatty  oils.  Partially  soluble  in  al- 
cohol, and  ether. 

RESINATE  OF  ZINC. 

I.)  «  or  Pinate.  Insoluble  in  water,  or  alcohol. 
Soluble  in  ether. 

II.)  /?  or  Syhate.     Soluble  in  alcohol. 
Resins  formed  by  the  action  of  nitric  acid  upon 
oil  of  turpentine. 

A  =  C40  H24  020    Insoluble    in  cold,   sparingly 
soluble  in  boiling  alcohol.    In- 
soluble in  aqueous  solutions  of  caustic  potash,  or 
ammonia.     (Cailliot,  Ann.  Ch.  et  Phys.,  (3.)  21. 
36.) 

B  =  C40H24010     Soluble  in  dilute  cold  alcohol. 


Insoluble    in   ammonia-water, 
or  in  alkaline  lyes.     (Cailliot,  loc.  cit.) 

C  =  C40  H24  016     Soluble  in  alcohol,  in  ammo- 
nia-water,   and    in    alkaline 
liquors.    (Cailliot,  loc.  cit.) 

RESIN  OF  XANTHOREA(from  Xanthorrhea  hos- 
c*o  H2o  Oia      tilis,  from  environs  of  Sydney).    .In- 
soluble in  water.     Easily  soluble  in 


alcohol,  and  ether, 
caustic  alkalies. 


Also  soluble  in  solutions  of 


RESiNEiN(of  Fremv). 
C20H150 

RESiNEONE(of  Fremy). 
C29  H23  o     cohol. 
RESiNOiN(of    Fremy). 

CM  H1B  0 


Easily  soluble  in  al- 


Insoluble   in 
in  alcohol. 


water. 
Easily 


Almost   insoluble 
soluble  in  ether. 

RESiNONE(of  Fremy).  Insoluble  in  water. 
C10  H9  0  Soluble  in  alcohol,  and  ether. 

RETINAPHTHA.     Vid.  Hydride  of  Toluenyl. 

RETINASPHALTUM.  Unacted  upon  by  water. 
Partially  soluble  in  alcohol,  potash-lye,  and  nitric 
acid.  (Hatchett.) 

RETINIC  ACID.  Soluble  in  alcohol,  and  ether. 
CUH140,  (Johnston.) 

RETINTL.     Vid.  Cumene. 

RETINOL.    Unacted  upon  by  alkaline  solutions. 


RETISTERENE.     Vid.  MetaNaphthalin. 

RiiAMNiN(from  Rhamnus  frangula).  Perhaps 
identical  with  Chrysorhamnin. 

Very  sparingly  soluble  or  insoluble  in  cold  wa- 
ter. Swells  up  in  boiling  water.  Insoluble  in 
cold,  easily  soluble  in  boiling  alcohol.  Insoluble 
in  ether.  Soluble  in  aqueous  solutions  of  the 
caustic  and  carbonated  alkalies.  Also  in  concen- 
trated chlorhydric,  and  sulphuric  acids,  from 
which  solutions  it  is  precipitated  on  the  addition 
of  water. 

RHAMNOTANNIC  ACID.  Almost  insoluble  in 
cold,  somewhat  soluble  in  boiling  water.  Readily 
soluble  in  alcohol,  and  ether.  Soluble  in  aque- 
ous solutions  of  caustic  ammonia,  potash,  and 
lime.  (Binschwanger.) 

RHAMNOXANTHIN.     Vid.  Frangulin. 

RHEADIC  AciD(from  Papaver  rhceas). 
(Rhceadic  Acid.     Papaveric  Acid.) 

RHODALLIN.     Vid.  Thiosinnamin. 

RHODEORETIC      ACID.         Vid.      Convolvulic 

Acid. 

RHODEORETINOLIC  ACID.  Vid.  Convolvuli- 
nolic  Acid. 

RHODIATE  OF  AMMONIA.  Readily  soluble  in 
chlorhydric  acid.  (Berzelius.) 

RHODIATE  OF  LIME. 

RHODIATE  OF  POTASH  Soluble  in  nitric  and 
chlorhydric  acids,  also  in  an  aqueous  solution  of 
caustic  potash.  (Descotils.) 

RHODIATE  OF  SODA. 

RHODANIDE  OF  X.     Vid.  Sulpho Cyanide  of  X. 

RHODI CYANIDE  OF  POTASSIUM.  Resembles 
C12  N6  Rh2  K3  =  3  K  Cy,  Rh2  Cy8  Iridicyanide  of  Po- 
tassium,  q.  v . 
(Glaus,  Beitrdge,  p.  96.) 

RHODIUM.     Insoluble  in  nitric  or  chlorhydric 
Rh     acid,  in  dilute  sulphuric  acid,  or  even  in  aqua- 
regia.     (H.  Rose,    Tr.)     Scarcely  soluble  in 
any  acid.     When  alloyed  with  bismuth,  lead,  cop- 


per, or  platinum,  it  is  soluble  in  aqua-regia ;  but 
it  is  not  soluble  therein  when  combined  with  gold 
or  silver.  (Wollaston.) 

RHODIZONIC  ACID.  Readily  soluble  in  wa- 
ter, alcohol,  and  ether.  (Heller.) 

The  alkaline  rhodizonates  are  soluble  in  water  ; 
those  of  the  alkaline  earths  are  in  part  soluble, 
while  others  are  difficultly  soluble,  or  insoluble ; 
most  of  those  of  the  metals  proper  are  insoluble 
in  water. 

RHODIZONATE  OF  ALUMINA.  Insoluble  in 
water.  (Berzelius's  Lehrb.,  3.  480.) 

RHODIZONATE  OF  AMMONIA.  Readily  solu- 
ble in  water.  Sparingly  soluble  in  alcohol. 
(Heller.) 

RHODIZONATE  OF  BARYTA.  Insoluble  in  wa- 
ter, alcohol,  or  ether.  (Heller.)  Sparingly  sol- 
uble in  strong  acetic  acid.  (Werner.) 

RHODIZONATE  OF  BISMUTH.    Ppt. 

RHODIZONATE  OF  CERIUM.  Easily  soluble  in 
water,  and  alcohol.  (Heller.) 

RHODIZONATE  OF  COBALT.  Soluble  in  wa- 
ter, and  alcohol. 

RHODIZONATE  of  protoxide  OF  COPPER.  Ppt. 
Slightly  soluble  in  water. 

RHODIZONATE  OF  GLUCINA.  Readily  soluble 
in  water,' and  alcohol.  (Heller.) 

RHODIZONATE  of  protoxide  OF  IRON.  Soluble 
in  water,  and  alcohol.  (Heller.) 


532 


RICINOLATES. 


RHODIZONATE  of  sesquioxide  OF  IRON.  Solu- 
ble in  water,  and  alcohol. 

RHODIZONATE  OF  LEAD.  Insoluble  in  water, 
or  alcohol.  (Heller.) 

RHODIZOXATE  OF  LIME.  Soluble  in  water. 
Insoluble  in  alcohol.  (Heller.) 

RHODIZONATE  OF  LITHIA.  Soluble  in  water, 
with  subsequent  decomposition. 

RHODIZONATE  OF  MAGNESIA.  Easily  soluble 
in  water,  and  alcohol.  (Heller.) 

RHODIZONATE  OF  MANGANESE.  Soluble  in 
water,  and  alcohol. 

RHODIZONATE  of  dinoxide  OF  MERCURY.  In- 
soluble in  water,  or  alcohol. 

RHODIZONATE  of  protoxide  OF  MERCURY.  In- 
soluble in  water. 

RHODIZONATE  OF  NICKEL.  Soluble  in  water, 
and  alcohol. 

RHODIZONATE  OF  POTASH.  Permanent.  Ea- 
.  sily  soluble  in  water.  (  Gerhard  t's  Tr.)  Sparingly 
soluble  in  cold,  scarcely  more  soluble  in  hot  wa- 
ter. Insoluble  in  alcohol,  or  ether.  (Berzelius's 
Lehrb.)  The  aqueous  solution  gradually  under- 
goes decomposition  on  standing. 

RHODIZONATE  OF  SILVER.  Very  sparingly 
soluble  in  water. 

RHODIZONATE  OF  SODA.  Soluble  in  water. 
Insoluble  in  alcohol.  (Heller.) 

RHODIZONATE  OF  STRONTIA.  Sparingly  sol- 
uble in  water.  Insoluble  in  alcohol.  (Heller.) 

RHODIZONATE  of  binoxide  OF  TELLURIUM. 
Soluble  in  alcohol. 

RHODIZONATE  of  protoxide  OF  TIN.  Sparingly 
soluble  in  water.  Insoluble  in  alcohol.  (Heller.) 

RHODIZONATE  OF  TITANIUM. 

RHODIZONATE  OF  URANIUM.  Easily  soluble 
in  water,  and  alcohol. 

RHODIZONATE  OF  ZINC.  Soluble  in  water, 
and  alcohol.  (Heller.) 

RHODIZONATE  OF  ZIRCONIA.  Easily  soluble 
in  water,  and  alcohol. 

RHODOTANNIC  ACID.     Soluble  in  water. 


Ppt. 


RHOEADINIC  AciD{from  Papaver  rhoeas). 
Somewhat  hygroscopic.  Easily  soluble  in  water, 
and  alcohol."  Insoluble  in  ether.  (Leo  Meier.) 

RHUSTANNIC  ACID.     Soluble  in  water. 

RHUSTANNATE    OF  LEAD.      Ppt. 
C18  Hu  Pb,  01B 

RICINELAIDIC  ACID.  Insoluble  in  water.   Sol- 
uble  in  all  proportions 


RHODOTANNATE    OF    LEAD.      Ppt, 
RHODOTANNATE    OF    TlN(Sn  O2). 

RHODOXANTHIN. 


cid. 


. 

5  pts.  of  alcohol  of  22°  (B  ?),  at  the  temperature 
of  50°  (C.). 

Only  the  alkaline  ricinelaidates  are  soluble  in 
water,  but  some  of  the  others  are  soluble  in  alcohol. 

RICINELAIDATE  OF  AMMONIA. 

RlCIxELAIDATE    OF   BARYTA.      Ppt. 
CM  I!,,  Ba  08 

RICINELAIDATE  OF  COPPER.  Sparingly  sol- 
uble in  boiling  alcohol  of  40%. 


RICINELAIDATE  OF  ETHYL.  Tolerably  solu- 
C36  HS3  (C4  H5)  06  ble  in  cold,  readily  soluble  in 
boiling  alcohol. 

RICINELAIDATE  OF  GLYCERYL.  Vid.  Ricin- 
Elaidin. 

RICINELAIDATE  OF  LEAD.  Soluble  in  boil- 
ing alcohol. 

RICINELAIDATE  OF  LIME.  Very  sparingly 
soluble  in  alcohol. 

RICINELAIDATE  OF  MAGNESIA.  Soluble  in 
alcohol,  especially  if  this  be  warm. 

RICINELAIDATE  OF  POTASH.  Soluble  in  wa- 
ter, and  alcohol.  The  aqueous  solution  is  decom- 
posed by  much  water,  with  separation  of  an  acid 
salt. 

RICINELAIDATE  OF  SILVER.  Insoluble  in 
C30  Hgj,  Ag  06  water  or  alcohol.  Soluble  in  am- 
monia-water. (Bouis,  Ann.  Ch.  et 
Phys.,  (3.)  44.  85.)  Insoluble  in  ether. 

RICINELAIDATE  OF  SODA. 

I.)  normal.  Soluble  in  water,  and  alcohol. 
Decomposed  by  much  water ;  free  alkali  remain- 
ing in  solution,  while  an  acid  salt  separates. 

II.)  acid.     Soluble  in  water,  and  alcohol. 

RICINELAIDIN.  Insoluble  in  water.  100  pts. 
(Palmin.)  of  alcohol  of  36°  (B  ?)  dissolve  50  pts. 
C7BH720U  of  it  at  the  temperature  of  30°  (C.). 
Very  soluble  in  ether. 

RICINOLAMID.  Insoluble  in  water.  Soluble  in 
j^cCggHggOt  alcohol,  and  ether.  Decomposed 

i  H2  by  acids.  (Bouis,  Ann.  Ch.  et 

Phys.,  (3.)  44.  96.) 

RICINOLIC  ACID.  Insoluble  in  water.  Mis- 
(Elaiodic  Acid.  Isomeric  cible  in  all  proportions 

with  RicinElaidtc  Acid.)  with  alcohol  and 

C86H3406  =  C36H3305,H  >  ether 

The  metallic  salts  of  ricinolic  acid  are  soluble  in 
alcohol,  and  some  of  them  are  also  soluble  in  ether. 

RICINOLATE  OF  AMMONIA.     Soluble  in  water. 

RICINOLATE  OF  BARYTA.     Sparingly  soluble 

cse  Hss  Ba  °e      m  co^  water,  and  alcohol.     Very 

soluble  in  warm  alcohol.      Soluble 

in    ammonia-water.      (Bouis,  Ann.  Ch.  et  Phys., 

(3.)  44.  100.) 

RICINOLATE  OF  ETHYL.  Insoluble,  or  very 
C36  H3s  (C4  Hc)  °e  sparingly  soluble  in  water. 

RICINOJLATE  OF  LEAD.  Easily  soluble  in 
€3,5  H33  Pb  06  ether. 

RICINOLATE  OF  LIME. 
C36  H33  Ca  06 

RICINOLATE  OF  MAGNESIA.  Readily  soluble 
C38  H33  Mg  06  in  alcohol. 

RICINOLATE  OF  SILVER.  Insoluble  in  water. 
Cge  Hga  Ag  06  Very  sparingly  soluble  in  cold, 
easily  soluble  in  warm  alcohol. 
Very  sparingly  soluble  in  ether.  (Bouis,  Ann. 
Ch.  et  Phys.,  (3.)  44.  100.)  Sparingly  soluble 
in  hot  alcohol  or  ether,  with  partial  decompo- 
sition. 

RICINOLATE  OF  SODA.  Soluble  in  water.  In- 
soluble in  an  aqueous  solution  of  chloride  of 
sodium.  (Bouis.) 

RICINOLATE  OF  STRONTIA.  Soluble  in  hot, 
cse  H33  Sr  °e  less  soluble  in  cold  alcohol. 

RICINOLATE  OF  ZINC. 

RivuLiN(from  Ri.vnla  tubulosa).  Permanent. 
Forms  a  slimy  solution  with  water. 

ROBINIC  ACID.  Said  to  be  identical  with  As- 
paragin. 


RUFIN. 


533 


ROCCELLIC  ACID.     Insoluble  even  in  boiling 

(Roccellin.)  water.  Soluble  in  1.81 

C24  H22  06  =  CM  H21  OB,  H  0     pts.      of    alcohol     of 

0.819   sp.   gr.       Very 

readily  soluble  in  ether.  Insoluble  in  dilute  acids. 
Soluble  in  aqueous  solutions  of  the  alkaline  car- 
bonates. Insoluble  in  lime  or  baryta-water. 

ROCCELLATE  OP  AMMONIA.  Soluble  in  wa- 
ter. Insoluble  in  aqueous  solutions  of  the  caustic 
alkalies. 

ROCCELLATE  OF  BARYTA. 

ROCCELLATE  OP  LEAD. 

I.)  basic. 
C14  H21  Pb  06  ;  Pb  0 

ROCCELLATE  OF  LIME. 

ROCCELLATE  OF  POTASH.  Soluble  in  water. 
Insoluble  in  aqueous  solutions  of  the  caustic  al- 
kalies. 

ROCCELLININ.   Soluble  in  boiling,  but  scarcely 
C38  H16  014    at  all  soluble  in  cold  alcohol.    Scarcely 
at  all  soluble  in  cold  ether.     Easily 
soluble  in  ammonia-water,  and  in  aqueous  solu- 
tions of  the  caustic  alkalies.     (Stenhouse.) 

ROCCILLIN.     Vid.  Roccellic  Acid. 

ROCHELLE.  SALT.  Vid.  Tartrate  of  Potash  & 
of  Soda. 

Rocou.     Vid.  Annotto. 

ROSACIC  Acio(of  Prout).  Was  impure  Uric 
Acid. 

RosEoCoBALT.  The  salts  of  roseocobalt  are, 
6  N  Hs .  Co2  03  for  the  most  part,  nearly  insoluble 
in  cold  water ;  but  soluble,  with- 
out decomposition,  in  slightly  acidulated  warm 
water ;  this  solution  is  easily  decomposed  by  boil- 
ing. (Gibbs  &  Genth,  Smithson.  Contrib.,  vol.  9.) 

RosiTo(of  Batilliat).  (Rose-red  coloring  mat- 
ter in  sediment  of  new  wine.)  Soluble  in  water, 
and  without  decomposition,  in  sulphuric  acid  of 
66°.  Soluble  in  alcohol.  Insoluble  in  ether.  (Ba- 
tilliat, Traittf  sur  les  Vins  dela  France.) 

ROSOLIC   ACID.     Very   sparingly   soluble    in 
C«8  H22  °s  —  C4f,  H2i  OTI  H  0    cold,  and  still  less  sol- 
uble in  boiling  water. 

Water  precipitates  it  from  the  alcoholic  solution. 
Readily  soluble  in  alcohol,  and  ether.  Soluble  in 
concentrated  sulphuric,  chlorhydric,  and  acetic 
acids.  Soluble,  with  combination,  in  aqueous 
solutions  of  the  caustic  alkalies. 

ROSOLATE  OF  LIME.  Soluble  in  water,  and 
alcohol.  (Runge.) 

ROTTLERIN.  Insoluble  in  water.  Sparingly  sol- 
C22  H10  06  uble  in  cold,  more  soluble  in  boiling 
alcohol.  Easily  soluble  in  ether.  Sol- 
uble in  aqueous  solutions  of  the  caustic  and  car- 
bonated alkalies.  Soluble  in  cold  concentrated 
sulphuric  acid.  (Anderson.) 

RUBERYTHRIC    ACID.      Sparingly  soluble   in 

r  H  0  _  C20  H4  0,"  )  0  o  A  cold  water. 
C88  H16  016  _  H*o  £  ^  OIQ  J  04  +  2  Aq  Very  eag.,y 

soluble      in 

boiling  water,  alcohol,  and  ether.  Also  soluble 
in  alkaline  solutions. 

RUBIC  ACID.  Insoluble,  or  very  sparingly 
(RufoCatechucic  Acid.  soluble  in  water.  In- 

RubinicAcid.)  soluble  in  dilute  chlor- 

I^IQ  riR  U-IA  ^^  V^IA  WH  Oa»  H.  \J       .        ,    .  .  -, 

hydnc  acid. 

RUBATE  OP  POTASH.  Readily  soluble  in  wa- 
ter. Insoluble  in  alcohol. 

RUBATE  OF  SILVER. 
C18  H8  Ag  010 


The  other  metallic  rubates  are  sparingly  polu- 
ble  precipitates.  (Svanberg.) 

RUBIACIC  ACID.  Very  sparingly  soluble  in 
C31HS017(?)  boiling  water,  and  alcohol.  Soluble 
in  concentrated  sulphuric  acid,  from 
which  it  is  precipitated  on  the  addition  of  water. 
Also  soluble,  with  partial  decomposition,  in  boil- 
ing concentrated  nitric  acid. 

RUBIACATE  OF  POTASH.  Soluble  in  water, 
especially  if  this  be  hot.  (Schunck,  Rep.  Br. 
Assoc.,  1847,  p.  124.) 

RUBIACIN.   Is  thought  to  be  identical  with  Ali- 


in  boiling  wa- 

ter. Soluble  in  warm  alcohol,  and  in  boiling  acetic 
acid,  without  change.  Soluble  in  concentrated 
sulphuric  acid,  from  which  it  is  precipitated  on 
the  addition  of  water.  Soluble  in  warm  dilute 
nitric  acid,  without  decomposition,  but  it  is  de- 
composed by  boiling  concentrated  nitric  acid. 
Soluble  in  aqueous  solutions  of  the  caustic  and 
carbonated  alkalies.  (Schunck,  Rep.  Br.  Assoc., 
1847,  p.  123.) 

RUBIADIN. 

RUBIADINIC  ACID.     Vid.  Imasatinic  Acid. 

RUBIAFIN. 

RUBIAGIN. 

RUBIAN.     Is  considered   by  Rochleder  to  be 

"  C40  H34  030,»  or  identical    with    ruber- 

C32  H1B  016  +  Aq(Gerhardt).     thyric    acid;    but    the 

latter  is  only  sparingly 

soluble  in  cold  water,  while  rubian  is  readily  sol- 
uble therein.  Somewhat  less  soluble  in  alcohol 
than  in  water.  Insoluble  in  ether.  Acids  precipi- 
tate it  from  the  aqueous  solution.  (Schunck.) 

RUBIANIN.  More  soluble  in  water,  but  less 
soluble  in  alcohol,  than  alizarin. 

RDBICHLORIC  ACID. 
C14H809,HO 

ROBINIC  ACID.     Vid.  Rubic  Acid. 
RusiTANNic  ACID.    Very  hygroscopic.    Solu- 
C28  H16  018  +  7  Aq  =  C^  H14  016,  2  H  0  +  7  Aq     ble  in 

water. 

RlJBlTANNATE    OF   LEAD.       Ppt. 

Run  GALLIC  A'CID.  Soluble  in  3333  pts.  of 
(ParaEilagic  Add.)  boiling  water. 

C28  H8  016  =  C28  H6  014,  2  H  0  +  4  Aq  Insoluble,  or 

nearly  so  in 

cold  water.  Difficultly  soluble  in  alcohol  or 
ether.  Soluble  in  concentrated  sulphuric  acid. 

RunGALLATE  OP  POTASH.  Very  soluble  in 
water. 

RUFIMORIC    ACID.      Very  easily  soluble    in 

C14  H7  08     alcohol  ;  less  soluble  in  water.    Very 

sparingly  soluble  in  ether.     Soluble  in 

I  all  proportions   in  water  which  contains  a  little 

caustic  ammonia.     Soluble,  without  alteration,  in 

concentrated   sulphuric,   and   chlorhydric   acids  ; 

also  soluble  in  aqueous  solutions  of  the  caustic 

and  carbonated  alkalies. 

RUFIMORATE    OF    COPPER.      Ppt. 
3  Cu  0,  2  C]4  H7  08 

RUFIMORATE  OP  LEAD.    Insoluble  in  water, 
2  Pb  0,  C14  H7  08    alcohol,  or  ammonia-water.  Sol- 
uble in  acetic  acid,  and  in   an 
I  aqueous  solution  of  caustic  potash. 

RUFIN.     Soluble   in  boiling   water.      Readily 

C43  H20  018     soluble  in  alcohol.     Almost  insoluble 

in  ether.     Soluble  in  aqueous   solu- 

tions of  caustic  potash,  and  ammonia.     Soluble 
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in  concentrated  sulphuric  acid,  with  combination 
Insoluble  in  chlorhydric  acid.  Decomposed  by 
nitric  acid. 

Ri  FiNSuLPHURic  ACID.  Soluble  in  water, 
but  the  solution  undergoes  decomposition  when 
evaporated.  (Mulder.) 

RuFixSuLPHATE  OF  LEAD.  Insoluble  in 
water.  (Mulder.) 

RUFINSULPHATE    OF   LlME. 

I.)  CUH705,  SOS;  CaO,SOs +HO    Decomposed 

by         water, 
which  retains  No.  II.  in  solution. 

II. )  2  CM  H7  06,  S  Os ;  Ca  0,  S  08  +  H  0        Hygro- 
scopic. 

Difficultly  soluble  in  water.  Insoluble  in  alcohol, 
ether,  or  oils.  (Mulder,  J.  pr.  Ch.,  18.  357,  cited 
in  Wittstein's  Bandw.) 

RuFoCATECHUcic  ACID.     Vid.  Rubic  Acid. 

RUMICIN.     Vid.  Chrysophanic  Acid. 

RUT  AMID.     Vid.  Rutylamid. 

RUTHENIC  ACID. 
Ru08 

RUTHENATE  OF    POTASH. 

I.)  basic.  Soluble  in  water,  at  least  if  this  con- 
tain  caustic  alkali. 

RuxHENioCYANHYDRic  ACID.  Easily  solu- 
Ru  Cy,  2  H  Cy  ble  in  water,  and  spirit.  Less  sol- 
uble in  ether.  (Glaus,  Beitrage, 
pp.  97,  98.) 

RUTHENIOCYANIDE  OF  POTASSIUM.  Efflo- 
C6  H,  Ru  K,  +  3  Aq  =  2  K  Cy,  Ru  Cy  +  3  Aq  resces  in 

dry  air. 

Easily  soluble  in  water.  Difficultly  soluble  in 
spirit.  It  crystallizes  in  all  proportions  with  fer- 
rocyanide  of  potassium.  (Glaus,  Beitrage,  pp. 
97,  99.) 

RUTHENIUM.  Nearly  insoluble  in  acids,  aqua- 
Ru  regia  alone  dissolving  a  trace  of  it. 

RUTIC  ACID.     Vid.  Rutylic  Acid. 

RUTILIN.  Insoluble  in  water,  alcohol,  or  gla- 
cial acetic  acid.  Insoluble  in  alkaline  solutions. 
Soluble  in  concentrated  sulphuric  acid.  (Bracon- 
not.)  Insoluble  in  water,  alcohol,  ether,  or  boil- 
ing potash-lye.  Soluble  in  concentrated  sul- 
phuric acid  ;  also,  with  subsequent  decomposition, 
in  nitric  acid.  (Mulder.) 

"RuTiNic  ACID."     Vid.  Qnercitrin. 

RUTINIC  ACID.     Insoluble  in  cold,  soluble  in 

Cu  H8  08  =  Cu  H7  O7,  H  0     boiling  water.     It  does 

not  separate  out   from 

the  hot  solutions  as  this  becomes  cold,  but  by 
evaporation  it  may  be  recrystallized.  It  behaves 
in  a  similar  manner  with  alcohol.  Insoluble  in 
ether. 

RUTINATE   OF   LEAD.      Ppt. 

"  RUTIN."     Vid.  Quercetrin. 
RUTYLALDEHYDE.     Vid.  Hydride  of  Rutyl. 

RUTYLAMID.  Insoluble  in  water,  or  ammonia- 
(Rutamid.  Caprinamid.  Capramid.)  water.  Easily 
N5Jj»ui9°«  soluble  in  al- 

cohol, and 
ether.  (Rowney.) 

RUTYLIC  ACID.     Insoluble  in  cold,  sparingly 

(Capric  Acid.)  soluble  in  boiling  wa- 

CM  HM  04  =  CM  HU  08,  H  0    ter.      Readily  soluble 

in  cold   alcohol,    and 

ether.  Soluble,  without  alteration,  in  warm  con- 
centrated nitric,  and  chlorhydric  acids,  from  which 
solutions  it  is  precipitated  on  the  addition  of 


water.  (Rowney.)  Soluble  in  about  1000  pts.  of 
water  at  20°.  Soluble  in  all  proportions  in  abso- 
lute alcohol.  (Chevreul.)  All  caprates,  except- 
ing those  of  the  alkalies,  are  but  sparingly  soluble 
in  water.  (Lerch.) 
RUTYLATE  OF  AMMONIA.  Soluble  in  water. 

RUTYLATE  OF  BARYTA.  Permanent.  Soluble 
C20  H19  Ba  04  in  boiling,  less  soluble  in  cold  wa- 
ter. Less  soluble  in  water  than  the 
caprylate.  After  having  become  dry  it  is  insolu- 
ble in  water,  since  this  cannot  moisten  it,  but  if 
wet  with  alcohol  it  again  becomes  soluble  in 
water.  Soluble  in  boiling  alcohol. 

100  pts.  of  water  at  20°  dissolve  0.5  pt.  of  it; 
the  aqueous  solution  undergoes  decomposition 
when  left  to  itself.  (Chevreul.  [T.].) 

RUTYLATE  OF  COPPER.  Insoluble  in  water, 
or  alcohol.  Soluble  in  ammonia-water. 

RUTYLATE  OF  ETHYL.  Insoluble  in  cold  wa- 
( Capric  Ether.)  ter.  Easily  soluble  in  alcohol, 
C20  H19  (C4  H5)  04  and  ether.  (Rowney.) 

RUTYLATE    OF   LEAD.      Insoluble   in  water. 
C20  H19  Pb  04     Very  sparingly  soluble   in  boiling 
alcohol.     (Rowney.) 

RUTYLATE  OF  LIME.    More  soluble  than  the 

C20HtaCa04      baryta  salt  in   water,  and  alcohol. 

(Rowney.)       Soluble    in    boiling 

water,  though  less  readily  than   the  baryta-salt, 

crystallizing  out  on  cooling.     (Gottlieb.) 

RUTYLATE  OF  MAGNESIA.  Difficultly  solu- 
C20  H19  Mg  O4  ble  in  cold  water. 

RUTYLATE  OF  POTASH.  Very  easily  soluble 
in  water. 

RUTYLATE  OF  SILVER.  Insoluble  in  cold, 
C20  H19  Ag  04  sparingly  soluble  in  boiling  water  ; 
more  soluble  in  boiling  alcohol. 
Easily  soluble  in  ammonia-water. 

RUTYLATE  OF  SODA.  Readily  soluble  in 
C20  H19  Na  04  cold  water,  and  alcohol. 

RUTYLATE  OF  STRONTIA.  100  pts.  of  water 
C20HlsSr04  at  17.7°  dissolve  0.5  pt.  of  it. 
(Chevreul.  [T.].) 

RUTYLIC  ALDEHYDE.     Vid.  Hydride  of  Rutyl. 


S. 


SABADILLIC  AciD(frora  Veratrum  Sabadilla). 
Soluble  in  water,  alcohol,  and  ether.  (Pelletier  & 
Caventou.) 

SABADiLLiN(from  Veratrum  Sabadilla). 

I.)  anhydrous.  Sparingly  soluble  in  cold, 
CM  H13  N  05  easily  soluble  in  boiling  water.  Also 
soluble  in  alcohol,  from  which  it 
does  not  crystallize  on  cooling.  Insoluble  in 
ether.  Soluble,  with  combination,  in  dilute  acids, 
(Courbe.)  Simon  doubted  the  existence  of  saba- 
dillin,  asserting  that  it  was  nothing  but  a  mix- 
ture of  resinate  of  soda,  and  resinate  of  veratrin  ; 
but  Huebschmann  supports  Courbe's  results,  and 
describes  it  as  being  soluble  in  143  pts.  of  boiling 
water.  Ether  only  dissolves  traces.  The  aqueous 
solution  is  partially  precipitated  on  the  addition  of 
carbonate  of  potash,  but  not  by  ammonia- water. 

II.)  hydrated.  Easily  soluble  in  water,  and  al- 
caoH14N06  cohol.  Insoluble  in  ether.  Soluble 
in  acids,  with  combination. 
(Courbe.) 


SALICIN. 
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SACCHARIC  ACID.     Very   deliquescent.      Ea- 

(Oxalkydric  Acid.  Hydr Oxalic  sily  soluble  in  water. 
Add.  'Zuekenaure.)  Miscible,  in  all  pro- 

^iaHio016-C12H8o14,Ji  •  portions,  with  alco- 
hol. (Guerin-Varry.)  Readily  soluble  in  alco- 
hol. (Heintz.)  Sparingly  soluble  in  boiling 
ether.  Insoluble  in  cold,  and  only  very  sparingly 
soluble  in  boiling  oil  of  turpentine.  (Guerin- 
Varry.  ) 

The  bibasic  saccharates  are  sparingly  soluble 
in  water  ;  the  monobasic  salts,  however,  are  easily 
soluble. 

SACCHARATE  OF  AMMONIA. 

I.)  normal.  Easily  soluble  in  water.  (Varry.) 
More  soluble  than  the  acid  salt  in  water.  ( Heintz.) 

II.)  acid.  Permanent.  Soluble  in  82  pts.  of 
Ci2  H9  (N  H4)  OK,  water  at  15°,  and  in  4  pts.  of 
boiling  water.  Insoluble  in 
cold,  soluble  in  hot  alcohol.  (Varry.)  Sparingly 
soluble  in  water.  Somewhat  soluble  in  an  aque- 
ous solution  of  bisaccharate  of  potash. 

SACCHARATE  OF  AMMONIUMCHLOROPLATIN- 

(Gros's  Saccharate.)        (ows)AMMONIUM.      Somewhat 

soluble  in  water.   ( Gros,  Ann. 
derPharm.,  1838,27.256.) 

SACCHARATE  OF  BARYTA. 

I.)  normal.  When  precipitated  from  cold  solu- 
C12H8Ba2016  tions  it  is  moderately  soluble  in 
water  (Varry,  Heintz)  ;  but  when 
precipitated  from  hot  solutions  it  is  crystalline, 
and  very  sparingly  soluble  in  water.  (Heintz.) 
Soluble  in  saccharic  acid. 

II.)  acid.     Soluble  in  water. 

SACCHARATE    OF    BISMUTH.      Insoluble    in 
C12  H4  Bi2  0]6  +  4  Aq     water.     Sparingly  soluble  in 
acids.     (Heintz.) 

SACCHARATE  OF  CADMIUM.     Nearly  insoluble 
C13  H8  Cda  016    in  cold,  somewhat  more  soluble  in 
boiling  water.     (Heintz.) 

SACCHARATE  of  sesquioxide  OF  CHROMIUM. 
Soluble  in  water. 

SACCHARATE  OF  COPPER.  Slightly  soluble 
in  water.  (Heintz.) 

SACCHARATE  of  protoxide  OF  IRON.  Soluble 
in  water. 

SACCHARATE  of  sesquioxide  OF  IRON.  Soluble 
in  water. 

SACCHARATE  OF  LEAD. 

I.)  normal?  Insoluble  in  cold,  sparingly  solu- 
ble in  boiling  water.  Readily  soluble  in  sac- 
charic and  other  acids ;  also  soluble  in  ammonia- 
water.  (Erdmann.) 

II.)  acid?     Soluble  in  water.     (Erdmann.) 

III.)  basic.     Insoluble  in  water.     (Erdmann.) 

SACCHARATE  OF  LIME. 

I.)  normal.  When  precipitated  from  cold  solu- 
C12  H8  Ca2  016+  2  Aq  tions  it  is  moderately  soluble 
in  water  (Varry,  Heintz) ; 
but  when  precipitated  from  hot  solutions  it  is  crys- 
talline and  nearly  insoluble  in  boiling  water. 
(Heintz.)  Soluble  in  saccharic  and'  chlorhydric 
acids. 

II.)  acid. 

SACCHARATE  OF  MAGNESIA.     Very  sparingly 
C12  H8  Mga  018  +  6  Aq    soluble   in  cold,   somewhat 
more  readily  soluble  in  boil- 
ing water.     (Heintz.) 

SACCHARATE  of  protoxide  OF  MERCURY (Hg 
O).  Nearly  insoluble  in  water.  (Varry.) 


SACCHARATE  OF  POTASH. 

I.)  normal.  Deliquesces  in  very  damp  air.  Sol- 
C12  H8  K2  016  uble  in  water. 

II.)  acid.  Soluble  in  88  @  90  pts.  of  water  at 
12H9K010  6°  ©  8°.  (Heintz.)  Sparingly  sol- 
uble in  cold,  tolerably  soluble  in 
warm,  and  easily  soluble  in  hot  water.  (Heintz.) 

SACCHARATE  OF  SILVER.  Sparingly  soluble 
C12H8AgjO,8  in  cold,  more  readily  soluble  in 
hot  water.  Readily  soluble  in 
ammonia-water.  On  boiling  the  solutions  they 
are  decomposed. 

SACCHARATE  OF  SODA. 

I.)  normal.    Deliquescent.     Soluble  in  water. 

II.)  acid.     Soluble  in  water. 

SACCHARATE  OF  STRONTIA. 

I. )  normal.     Ppt. 

II.)  acid. 

SACCHARATE  OF  ZINC. 

I.)  normal.  Insoluble  in  cold,  sparingly  solu- 
C12  H8  Zn2  012  +  Aq  ble  in  boiling  water ;  more 
soluble  in  saccharic  acid. 
(Varry;  Thaulow.) 

SAFRANiN(from    Crocus  Sativa).     Very  spar- 
(Polycroite.    Crodc  Acid.)    ingly    soluble  in   water. 
HIS  °u  Readily  soluble  in  alco- 

hol. Almost  insoluble 
in  ether,  and  in  the  fatty  and  essential  oils.  Ea- 
sily soluble  in  aqueous  solutions  of  the  caustic 
alkalies.  (N.  E.  Henry.)  Soluble  in  water,  a 
trace  of  free  alkali  in  the  latter  increasing  the 
solubility  to  a  high  degree.  Easily  soluble  in 
alcohol.  Very  difficultly  soluble  in  ether. 
(Quadrat.) 

SAGEPENUM.     See  under  RESINS. 
SAL-AMMONIAC.    Vid.  Chloride  of  Ammonium. 
SAL  ALEMBROTH.     Vid.  Chloride  of  Ammo- 
nium &  of  Mercury(Hg  Cl). 

SALHYDRAMID.     Vid.  Hydride  of  AzoSalicyl. 
SALICIN.    Permanent.     Soluble  in  17.85  pts.  of 
„  „   n    _cuH7°2  In    water  at  19.5°,  and  more 
<^H18o14  -Cl2H13  olo  I  Ua  freely,  perhaps  in  all  pro- 
portions, in  boiling  water. 

(Pelouze  &  Gay-Lussac.)  Soluble  in  14  pts.  of 
water  at  17°  (Braconnot)  ;  in  30.31  pts.  at  11.5° 
(Piria)  ;  in  28.57  pts.  at  the  ordinary  tempera- 
ture (Bouchardat)  ;  in  6  pts.  of  water  at  18.75° 
(Abl,  from  (Esterr.  Zeitschriftfur  Pharm.,  8.  201, 
in  Canstatt's  Jahresbericht,  fur  1854,  p.  76)  ;  in 
5.6  pts.  of  cold,  and  in  much  less  boiling  water; 
in  22  pts.  of  cold,  and  0.5  pt.  of  hot  water. 

No  more  soluble  in  alcohol  than  in  water. 
(Braconnot.)  Soluble  in  30  pts.  of  cold,  and 
3  pts.  of  hot  alcohol.  Insoluble  in  ether,  oil  of 
turpentine,  or  the  fatty  oils. 

Soluble  in  cold,  and  more  abundantly  in  hot 
creosote  (Reichenbach)  ;  and  in  warm  hydrate  of 
anisyl.  Soluble  in  acetic  acid,  and  may  be  ob- 
tained again  unchanged  by  evaporating  the  solu- 
tion to  dryness.  (Braconnot;  Hopff.)  More 
easily  soluble  in  aqueous  solutions  of  the  alkalies 
than  in  water.  Does  not  combine  with  acids. 
Soluble,  with  decomposition,  in  concentrated  sul- 
phuric acid.  Decomposed  by  dilute  sulphuric 
and  chlorhydric  acids.  Cold  concentrated  nitric 
acid  dissolves  salicin  more  abundantly  than  water, 
and  does  not  decompose  it  at  first.  (Braconnot.) 

SALICIN  with  OXIDE  OF  LEAD.     Insoluble  in 
C26H14Pb4014     water.     Soluble  in  acetic  acid,  and 
in  an  aqueous  solution  of  caustic 
potash. 
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SALICYLATES. 


SALICOX.     Vid.  Phenic  Acid. 

SALICYLAMIC   ACID.       Sparingly   soluble    in 

(Isomeric  icith  Antfiranilic  and  Benzamic  Acids.)      c  O  1  d, 

C14  H7N04  =  Nj0,1*  H<  °a".0,  H  O  more 


dantly    soluble    in     boiling    water. 


abun- 
(Procter.) 


CMH6N02  =  N    £« 


Scarcely  at  all  soluble  in  cold,  much  more  soluble 
in  boiling  water.  Still  more  soluble  in  alcohol, 
and  ether.  (Cahours,  Ann.  Ch.  et  Phys.,  (3.)  10. 
350.)  Abundantly  soluble  in  alcohol,  and  ether, 
especially  when  these  are  hot ;  also  soluble  in 
aqueous  solutions  of  caustic  potash  and  ammonia. 
(Procter.)  Soluble  in  warm  aqueous  solutions  of 
caustic  ammonia  and  of  the  alkaline  carbonates, 
separating  out  again  unchanged  when  these  solu- 
tions are  evaporated.  (Limpricht.) 

SALICYLAMATE  OF  BARYTA.      Easily  soluble 
in  water. 

SALICYLAMATE  or  COPPER.     Ppt. 
C14  H6  Cu  N  04 

SALICYLAMATE  OF  ETHYL.      Vid.  EthylSali 
cylamic  Acid. 

SALICYLAMATE  OF  LIME.      Very  easily  solu 
C14  H6  Ca  N  04    ble  in  water. 

SALICYLAMATE  OF  MAGNESIA.     Easily  solu- 
ble in  water. 

SALICYLAMATE  OF  POTASH.     Soluble  in 
ter. 

SALICYLAMATE  OF  SILVER.    Ppt. 
CM  H6  Ag  N  04 

SALICYLAMATE  OF  SODA.     Soluble  in  water. 

SALICYLAMATE    OF    STRONTIA.     Soluble    in 
C..H.  SrNO,      water.     (Limpricht,   Ann.   Ch.  u. 

Pharm.,  98.  256.) 

SALICYLAMID.  Insoluble  in  water.  Scarcely 
CM  H4  0,"  at  all  soluble  in  boil- 
ing alcohol,  or  ether. 
Soluble  in  an  alco- 
holic, but  insoluble  in  an  aqueous  solution  of 
caustic  ammonia.  (Limpricht.) 

SALICYLANILID.     Vid.  PhenylSalicoylamid. 

SALICYLIC  ACID( Anhydrous). 

I.)  Insoluble  in  boiling  water,  or  ether.     Ex- 

(Salicylid.)  tremely  sparingly  solu- 

CM  H404  =  C14  H4  0,"  \  0,     ble  in  boiling  alcohol. 

(Gerhardt  &   Socoloff, 

Ann.  Ch.  et  Phys.,  (3.)  37.  323.) 

II.)  meta  (or  mono  atomic)  Salicylic  Acid.  In- 
(Salicylic  Anhydride.  Salicylic  soluble  in  cold 
salicylate.  Salicylatc  of  Salicyl.)  acidified  by  boiling 

CM  H5  Oa  -  **«  "*  ufc  |  0,  water.     Soluble  in 

boiling,  less  solu- 
ble in  cold  alcohol.  Soluble  in  boiling  ether. 
(Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  37.  323.) 

SALICYLIC  ACID.     Permanent.   Sparingly  sol- 

(Spiroylic    Acid.     Hyper  Spiroylic     uble  in  cold    abun- 

wJSSSX!?  -v*.-    tolly  soluble   in 
C,«  H,  06  =  CM  H4  04,  2  H  0  boiling          water. 

(Strecker.)  Solu- 
ble in  1087  pts.  of  water  at  0°.  (Kolbe,  Lehrb., 
2.  247.)  Very  sparingly  soluble  in  water  at  the 
ordinary  temperature ;  much  more  soluble  in 
boiling  water.  Easily  soluble  in  alcohol,  espe- 
cially when  this  is  warm  ;  being  much  more  solu- 
ble in  alcohol  than  in  water.  Tolerably  readily 
soluble  in  wood-spirit,  especially  when  this  is 
warm.  Readily  soluble  in  cold,  and  still  more 
soluble  in  warm  ether.  Scarcely  at  all  soluble  in 
cold,  but  soluble  in  about  5  pts.  of  boiling  oil 


:of  turpentine.     (Cahours,  Ann.  Ch.  et  Phys.,  (3.) 
10.  338;  &  (3.)  13.  90.) 

SALICYLATE  OF  ACETYL. 
C14  H6  (C4  H8  02)  Ofl 

SALICYLATE  OF  AMMONIA. 

I.)  acid.     Very   soluble    in  water.     (Cahours, 
C14Ha(NH4)Oa        loc.cit.) 

SALICYLATE  OF  AMYL. 

I.)  acid.     Insoluble  in  water. 
(Hydrate  of  AmylSalicyl.) 

^14  ^5   (^10  HH)  Og 

SALICYLATE  OF  AMYL  &  OF  BENZOYL. 

(Benzoate  of  AmylSalicyl.) 
C14H4(C10H11.C14H502)06 

SALICYLATE  OF  AMYL  &  OF  ETHYL. 
SALICYLATE  OF  AMYL  &  OF  METHYL. 


SALICYLATE  OF  BARYTA. 
I.)  normal.     Much  less  soluble  in  water  than 
CM  H4  Ba2  06  +  4  Aq    the  acid  salt.     (Piria.) 

II.)  acid.     Easily  soluble  in  water.     (Ettling.) 
CM  H5  Ba  06  +  Aq      Very  readily  soluble  in  water. 
(Cahours,  Ann.  Ch.  et  Phys., 
(3.)  13.  p.  94.) 

SALICYLATE  OF  BARYTA  &  OF  COPPER.     In- 
CM  H4  Ba  Cu  06  +  4  Aq      soluble  in  water.     (Piria.) 

SALICYLATE  OF  BENZOYL.     Soluble  in  ether. 
CM  Hc  (Cu  H5  02)  06 

SALICYLATE  OF  BENZOYL  &  OF  ETHYL.     Ea- 

(Benzoate  of  Ethyl  Salicyl.)         sily  soluble  in  alcohol, 
CM  H4  (C4  H5  .  CM  H5  02)  O6     and  ether. 

SALICYLATE  OF  BENZOYL  &  OF  METHYL.    In- 
(Benzoate  of  Methyl  Salicyl.)       soluble  in  water.    Ea- 
cu  H4  (C»  Hs  •  CM  Hc  °a)  °e    sily  soluble  in  alcohol, 
and  ether.   (Gerhardt, 
Ann.  Ch.  et  Phys.,  (3.)  45.  93.) 
SALICYLATE  OF  COPPER. 
I.)  normal.     Almost  insoluble  in  water,  alcohol, 
CM  H4  Cu2  06  +  2  Aq    or  ether.     (Piria.) 

II.)  acid.  Readily  soluble  in  large  quantities 
CM  HB  Cu  08  +  4  Aq  of  water,  alcohol,  and  ether ; 
but  it  is  decomposed  by  these 
liquids  when  added  in  small  proportions,  espe- 
cially if  they  are  warm.  (Piria,  Ann.  Ch.  u. 
Pharm.,  93.  264.) 

SALICYLATE  OF  COPPER  &  OF  POTASH.    Very 
CM  H4  Cu  K  06  +  4  Aq     readily   soluble     in    water. 
Insoluble    in    alcohol    or 
ther.     (Piria.) 

SALICYLATE  OF  ETHYL. 
I.)  normal. 

II.)  acid,  or  mono.     Vid.  Ethyl  Salicylic  Acid. 
>14Hfi(C4H5)06 
SALICYLATE  OF  ETHYL  &  OF  SUCCINYL.     In- 

Saceinate  af  EthylSalicyl.)  soluble     in     water. 

^44  H»  0M  =  CM  H4  (C4  H6)2  06 ;      Vftrv 


Sparingly  soluble  in  ether.     (Gerhardt.) 

SALICYLATE  OF  LEAD. 

I.)  normal.  Very  sparingly  soluble  in  water. 
C14H4Pba06  (Piria.) 

II.)  acid.  Very  sparingly  soluble,  or  insoluble 
C14  H5  Pb  06  +  Aq  in  cold,  soluble,  with  decom- 
position, in  boiling  water. 
(Piria.)  Sparingly  soluble  in  cold,  easily  soluble 
in  boiling  water.  (Cahours,  Ann.  Ch.  et  Phys., 
(3.)  13.  pp.  91,98.) 

III.)  penta.  Insoluble,  or  very  sparingly  solu- 
C14  H4  Pb,  08  j  3  Pb  0  ble  in  water.  (Piria.) 


SALICYLITES. 
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SALICYLATE  OF  LIME. 

I.)  normal.  Nearly  insoluble  in  water.  (Piria.) 
C14  II4  Ca2  00  +  2  Aq 

II.)  acid.  Tolerably  easily  soluble  in  water. 
Cu  H5  Ca  06  +  2  Aq  (Cahours,  loc.  cit.  ;  Ettling.) 

SALICYLATE  OF  MAGNESIA.  Easily  soluble 
in  water  at  the  ordinary  temperature,  and  still 
more  readily  soluble  in  boiling  water.  (Cahours, 
Ann.  Ch.  et  Phys.,  (3.)  13.  97.) 

SALICYLATE  OF  METHYL. 
(MethylSalicylate  of  Methyl.) 

I.  )  normal. 
C14H4(C2H3)206 

II.)  acid,  or  mono.  Vid.  Methyl  Salicylic  Acid. 
CM  H5  (C,  H,)  Oa 

SALICYLATE  OF  M.ETUfi.brome,  &c.  Vid. 
Bromo(&c.)Salicylate  of  Methyl. 

SALICYLATE  OF  METHYLCUMYL.  Vid.  Cu- 
minate  of  MethylSalicyl. 

SALICYLATE  OF  METHYL  &  OF  SUCCINYL. 
(Succiuate  of  MethylSalicyl.)  Sparingly  soluble 

£J4o  H18  Oin  =  OM  Hi  Ov«  Hs)2  06  5    in  cold,  somewhat 
Cl4ii4(c8H4o4iOo6  . 


alcohol.  Sparingly  soluble  in  ether.  (Gerhardt, 
Ann.  Ch.  et  Phys.,  (3.)  45.  96.) 

SALICYLATE  OF  POTASH. 

I.)  add.  Soluble  in  water,  and  in  boiling  con- 
Cu  H5  K  06  +  Aq  centrated  alcohol.  Readily  sol- 
uble in  alcohol,  and  ether.  (Ca- 
hours, loc.  cit.  ) 

SALICYLATE  OF  SALICYL.  Vid.  Salicylic 
Acid(  Anhydrous,  No.  II.). 

SALICYLATE  OF  SILVER. 

I.)  acid.  Almost  insoluble  in  cold,  sparingly 
C,4H5Ag06  soluble  in  warm  water.  (Ettling; 
Cahours,  loc.  cit.) 

SALICYLATE  OF  SODA.  Soluble  in  water. 
(Cahours,  loc.  cit.) 

SALICYLATE  OF  STRONTIA.  Soluble  in  water. 
(Cahours,  loc.  cit.) 

SALICYLATE  OF  ZINC.  Soluble  in  water. 
(Cahours,  loc.  cit.) 

SALICYLBENZAMIC  ACID.  When  amorphous 

(BenzoylSalicylamic  Acid  Ben-  it  is  easily  sol- 

*oylSahcylarmde(of  Gerhardt).)  uMe  -n  ^ 

C28H11N08  =  N)c1"HjoJ  .0,HO      hol  ;     but    the 

(  H  matter       thus 

dissolved  soon 

passes  into  a  crystalline  modification,  which  is 
deposited  in  great  part  from  the  alcohol.  The 
crystalline  modification  is  very  sparingly  soluble 
in  alcohol,  and  almost  insoluble  in  ether.  It  is 
not  sensibly  soluble  in  boiling  water  ;  but  dissolves 
in  warm  ammonia-water  and  in  other  alkaline 
liquors.  (Gerhardt  &  Chiozza,  Ann.  Ch.  et  Phys., 
(3.)  46.  139.)  Soluble,  with  decomposition,  in 
aqueous  solutions  of  potash,  soda,  strontia,  or 
warm  carbonate  of  soda.  (Limpricht.) 

SALICYLBENZAMATE  OF  SILVER.  When  in 
C28  H10  Ag  N  06  the  viscous  state  it  is  easily  solu- 
ble in  alcohol. 

SALICYLBENZOYL.     Vid.  BenzoSalicyl. 

SALICYLBENZOYLAMID.  Soluble  in  about 
(BenzoylSalicylimid.)  WQO  pts>  of  boiling 

C28H9N04  =  Nj^g4jj2      spirit.     (Limpricht.) 

SALICYLCUMYLAMIC  ACID.  Almost  entirely 
(CumylSalicylamid.  SalicylCumylamid.)  insoluble  in 
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soluble      in 


Vid.  Salicylic  Acid  (Anhydrous, 


ammonia-water.  When  in  the  viscous  condition 
it  is  soluble  in  cold  alcohol,  but  soon  separates 
out  again  in  a  crystalline  state.  It  is  slightly 
more  soluble  than  salicylb(.-nzamic  acid  in  alcohol. 
Very  sparingly  soluble  in  ether.  (Gerhardt  & 
Chiozza,  Ann.  Ch.  et  Phys.,  (3.)  46.  141.) 

SALICYLID. 
No.  I.) 

"  SALICYLIDE  OF  X.'1  Vid.  Salicylite  of  X. 
SALICYLIDE  OF  ACETYL.  Vid.  AcetoSalicyl. 
SALICYLIDE  OF  BENZOYL.  Vid.  BenzoSalicyl. 
SALIC YLIDE'OF  TOLUYL.  Vid.  ToluoSalicyl. 
SALiCYLiMiD(of  Gerhardt).  Vid.  Hydride  of 
AzoSalicyl. 

SALiCYLiMii>(of    Limpricht).       Vid.    Salicy- 
lamid. 

SALICYLOUS    ACID.     Abundantly  soluble    in 

(Hydride  of  Salicyl.       Spirpylous  Acid,      water.      Solu- 
Spirous  Acid.     Ulmaric  Acid.    Salicoy-     uu  •„  all  _, 
lie    Add.     Essence    de  reine  des  pr/s.      Die  in  all  pi  O- 
Isomeric  with  Benzoic  Acid.)  portions  in  al- 

C14  H0  04  =  C14  H5  03,  H  0  cohol,         and 

ether.  Read- 
ily soluble,  with  combination,  in  aqueous  solutions 
of  the  caustic  and  carbonated  alkalies.  Decom- 
posed by  concentrated  sulphuric  acid.  The  alka- 
line salts  of  salicylous  acid  are  tolerably  soluble 
in  water ;  the  other  salts  are  insoluble. 

SALICYLITE  OF  AMMONIA. 
(  Salicylammonium.) 

I.)  normal.     Insoluble  in  water.   Sparingly  sol- 
C14  H5  (N  H4)  04      uble  in  cold,  abundantly  soluble 
in  hot  alcohol. 

II.)  acid.     More  soluble  in   alcohol   than  in 
water.     (Berzelius.) 

SALICYLITE    OF   BARYTA.      Very    sparingly 
C14  H5  Ba  04  +  2  Aq    soluble  in  cold  water. 

SALICYLITE  ofdinoxide  OF  COPPER.    Ppt. 

SALICYLITE  of  protoxide  OF  COPPER.      Diffi- 
C14  H5  Cu  04     cultly  soluble  in  water  or  alcohol. 

SALICYLITE  of  protoxide  OF  IRON.    Ppt. 

SALICYLITE  of  sesquioxide  OF  IRON.     Soluble 
in  water. 

SALICYLITE  OF  LEAD. 

I.)  basic.      Insoluble    in    water.      (Lcewig    & 
C14  H5  Pb  04  •,  Pb  0       Weidmann. ) 

SALICYLITE  OF  LIME.      Sparingly  soluble  in 
water. 

SALICYLITE  OF  MAGNESIA.    Nearly  insoluble 
in  water.     (Lee wig.) 

SALICYLITE  of  protoxide  OF  MERCURY.     Ppt. 

SALICYLITE  OF  POTASH. 

I.)  normal.     Permanent  in  dry  air.     Sparingly 
C14  H6  K  04     soluble  in  water.     Readily  soluble  in 
hot,  less  soluble  in  cold  absolute  al- 
cohol.    (Piria.)     Soluble  in  less  than  4  vols.  of 
hot  alcohol  of  50%.     (Ettling.) 

II.)  acid.     Decomposed  by  water.     Soluble  in 
C14  H5  K  04,  C14  HG  04    hot,  less  soluble  in  cold  al- 
cohol.    (Ettling.) 

SALICYLITE  OF  SILVER.    Ppt.    Decomposed 
when  heated  with  water.     (Lcewig  &  Weidmann.) 

SALICYLITE  OF  SODA. 

I.)  acid.     Soluble  in  hot,  less  soluble  in  cold 
C14  H5  Na  04,  C14  H6  04  +  Aq     alcohol.     (Ettling.) 

SALICYLITE  OF  STRONTIA.     Sparingly  soluble 
in  water. 

SALICYLITE  OF  ZINC. 

SALICYLOSANILID.    Vid.  PhenylSalicoylamid. 
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SARCIN. 


SALICTLURIC  ACID.  Readily  soluble  in  boil- 
C18  HB  N  08  ing,  less  soluble  in  cold  water.  Read- 
ily soluble  in  alcohol.  Tolerably  sol- 
uble in  ether*  Soluble  in  warm,  fuming  chlor- 
hydric  acid,  and  separates  out  unchanged  when 
the  solution  is  cooled  ;  but  when  the  chlorhydric 
solution  is  boiled  during  two  or  three  hours  it  is 
decomposed.  (Bertagnini.) 

SALICYLURATE  OF  BARYTA.  Sparingly  solu- 
ble in  cold  water. 

SALICYLDRATE  OF  LIME. 

I.)  Sparingly  soluble  in  cold  water.  Insoluble 
in  alcohol. 

II.)  Insoluble  in  boiling  water. 

SALIGENIN.  Soluble  in  15  pts.  of  water  at  22°, 
C14  H8  04  and  in  almost  all  proportions  in  boiling 
water.  Very  soluble  in  alcohol,  and 
ether.  Ether  removes  it  from  the  aqueous  solu- 
tion. Soluble  in  cold  ammonia-water,  without 
sensible  alteration  at  first ;  but  the  solution  sub- 
sequently undergoes  decomposition.  Decom- 
posed by  acids.  (Piria,  Ann.  Ch.  et  Phys.,  (3.)  14. 
261.) 

SALIRETIN.  Insoluble  in  water,  or  ammonia- 
(Salicetin.)  water.  Soluble  in  alcohol,  ether,  and 
C14HeO,  concentrated  acetic  acid,  from  which 
solutions  it  is  precipitated  on  the  ad- 
dition of  water.  Also  soluble  in  aqueous  solu- 
tions of  caustic  potash  and  soda.  (Piria.) 

SALITHOL.     Vid.  Phenate  of  Ethyl. 

SALTPETRE.     Vid.  Nitrate  of  Potash. 

SALT  OF  TARTAR.  Vid.  Carbonate  of  Pot- 
ash. 

SALYLIC  ACID.  Very  easily  soluble  in  boil- 
(Isomerie  with  Benzoic  Acid.)  ing  water,  and  is  also 
Cu  H«  <>4  =  Cu  H5  03,  H  0  much  more  abun- 
dantly soluble  in  cold 

water  than  benzoic  acid.  Soluble  in  237  pts.  of 
water  at  0°.  Easily  soluble  in  alcohol,  and  ether, 
especially  in  the  latter.  Its  salts  are  all  soluble  in 
water.  (Kolbe  &  Lautemann,  Ann.  Ch.  u.  Pharm., 
115.  187.  [K.].) 

SALYLATE  OF  BARYTA.  More  soluble  in  wa- 
C14  H6  Ba  04  +  2  Aq  ter  than  the  benzoate.  (K. 
&  L.) 

SALYLATE  OF  LIME.    Soluble  in  water. 
C14  H6  Ca  O4  +  3  Aq 

SALYLATE  OF  SILVER.  Soluble  in  hot,  less 
C14  H5  Ag  04  soluble  in  cold  water.  (Griess.) 

SALYLATE  OF  ZINC.  Soluble  in  water,  but 
the  solution  is  decomposed  on  boiling. 

SANDARACH.     See  under  RESINS. 

SANGDINARIN.    Insoluble  in  water.     Readily 

(Chelerythrin.)  soluble    in    alcohol, 

CM  H17  N  08  =  N  j  Cje  H17  08'"  and  in  acids,  with 
combination,  form- 
ing salts  which  are  for  the  most  part  readily  solu- 
ble in  water.  (Dana.)  Insoluble  in  water.  Sol- 
uble in  alcohol,  and  ether.  Most  of  its  salts  are 
soluble  in  water.  (Probst,  Ann.  der  Pharm.,  29. 
120.)  Soluble  in  ether.  (Schiel,  Am.  J.  Sci., 
(2.)  20.  220.)  Soluble  in  ether  and  in  the  fixed 
and  volatile  oils.  Partially  soluble  in  aqueous 
solutions  of  the  caustic  alkalies,  and  in  acetic 
acid.  (Parrish's  Pharm.,  pp.  193,  398.) 

SANTALIC  ACID.  Insoluble  in  water.  Read- 
(Santalin.)  ily  soluble  in  alcohol, 

CWH14010  =  C80H1,09,HO    and  ether.   Easily  sol- 
uble in  aqueous  solu- 
tions of  caustic  ammonia,  and  potash. 


SANTALATE  OF  BARYTA.     Ppt. 
C30  H13  Ba  010 

SANTALATE  OF  LEAD. 
I.)  basic.    Ppt. 
Cgo  H13  Pb  010,  Pb  0,  H  0 

SANTONIC    ACID.      Permanent.      Almost  in- 

( Santonin.-)  soluble  in  cold,    some- 

GSO  His  OB  =  C30  H17  05,  H  0    what  more  soluble  in 

boiling  water.     Soluble 

in  5000  pts.  of  water  at  17.5°  and  in  250  pts.  at 
100°. 

Readily  soluble  in  boiling  alcohol.  Soluble  in 
43  pts.  of  alcohol  at  22.5°;  in  12  pts.  at  50°,  and 
in  2.7  pts.  at  80°.  Less  soluble  in  ether,  being 
soluble  in  75  pts.  of  ether  at  17.5°,  and  in  42  pts. 
at  40°.  (Trommsdorff.)  100  pts.  of  chloroform 
dissolve  23  pts.  of  pure  santonin,  and  33.3  pts.  of 
that  which  has  become  yellow  from  exposure  to 
sunlight.  (Schlimpert,  Kopp  $-  Will's  J.  B.,fur 
1859.  p.  405.)  Soluble,  without  decomposition, 
in  cold  concentrated  sulphuric  acid,  from  which 
solution  it  is  precipitated  on  the  addition  of  water. 
Also  soluble  in  strong  nitric  acid  ;  but  is  decom- 
posed by  weak  nitric  acid.  Soluble  in  aqueous 
solutions  of  the  fixed  caustic  alkalies.  The  salts 
of  santonin  are  decomposed  when  boiled  with 
water. 

SANTONATE  OF  BARYTA. 
Cso  H17  Ba  06  +  3  Aq 

SANTONATE  OF  LEAD. 
Cgo  H17  Pb  06  +  Aq 

SANTONATE  OF  LIME.  Soluble  in  water,  and 
Cgo  H17  Ca  06  +  2  Aq  in  weak  alcohol. 

SANTONATE  OF  POTASH.    Soluble  in  water. 

SANTONATE  OF  SODA.  Abundantly  soluble 
Cgo  H17  Na  06  +  8  Aq  in  water.  Soluble  in  strong 

alcohol. 

SANTONATE  OF  ZINC. 
SANTONIN.     Vid.  Santonic  Acid. 
SAPOGENIN.     Vid.  Quinovatic  Acid. 
SAPONIC  ACID.     Vid.  Quinovatic  Acid. 

SAPONIN.      Sparingly  soluble  in   cold,  abun- 

(Senegin.    Seneguin.     Poly  gallic  Acid,  dantly  soluble 

Githagin.    Struthun.    Polygalin.)  jn     j^    water 

C36H28020(or024)  goluble  .na^ 

solute  alcohol,  but  more  readily  in  dilute  spirit. 
More  soluble  in  hot  than  in  cold  alcohol.  Insol- 
uble in  ether.  (Bolley,  Ann.  Ch.  u.  Pharm.,  90. 
212.)  Easily  soluble  in  water.  More  difficultly 
soluble  in  alcohol  in  proportion  as  this  is  stronger. 
500  pts.  of  boiling  absolute  alcohol  dissolve  only 
1  pt.  of  it,  and  this  is  almost  completely  deposited  as 
the  solution  cools.  Insoluble  in  ether.  (Wittstein's 
Handw.)  Decomposed  by  chlorhydric  and  nitric 
acids.  Soluble  in  concentrated  sulphuric  acid, 
apparently  with  decomposition. 

SARCIN.     Soluble  in  300  pts.  of  water  at  15°, 

(Sarlcin.  Isomeric,  possibly  and  in  78  pts.  of 
identical  with  Hypo-Xanthin)  boiling  water.  Solu- 

C10H4N402  =  N2    C?H2'i2.02      ble |   in   900   pts    of 

( H2  boiling         alcohol. 

Much  more  readily 

soluble  in  dilute  chlorhydric  acid,  and  in  aqueous 
solutions  of  caustic  ammonia,  potash,  or  even 
baryta,  than  in  water ;  less  readily  soluble  in  di- 
lute nitric  or  sulphuric  acids,  but  soluble  in  these 
acids  when  concentrated.  Most  of  the  salts  of 
sarcin  are  decomposed  by  water.  (Strecker, 
J.  Ch.  Soc.,  10.  122.) 


SEBATES. 
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SARCIN  with  BARYTA. 
C10  H2  Ba2  N4  02  +  4  Aq 

SARCIN  with  COPPER.  Ppt.  Insoluble  in 
water. 

SARCIN  with  protoxide  OF  MERCURY.  Ppt. 
Insoluble  in  water. 

SARCIN  with  SILVER.  Insoluble  in  water,  or 
C10  H2  Ag2  N4  02  +  Aq  &  2  Aq  ammonia-water,  even 
when  these  are  boil- 
ing. 

SARCIN  with  ZINC.     Ppt.     Insoluble  in  water. 

SARCOCOLLiN(from  the  sap  of  Pcenea  mucro- 
nnta).  Soluble  in  40  pts.  of  cold,  and  in  25  pts.  of 
boiling  water.  Soluble  in  almost  all  proportions  in 
alcohol.  Insoluble  in  ether.  The  saturated 
aqueous  solution  deposits  a  substance  which  is 
no  longer  soluble  in  water. 

SARCOLACTIC  ACID.  Vid.  Lactic  Acid(modi- 
ncation  a,  from  flesh). 

SARCOSIN.  Very  soluble  in  water.  Veryspar- 
(Isomeric  with  Alanin,  ingly  Soluble  in  alco- 

Urethan,  and  Lactamid. )  hol          Insoluble      in 

C6  H7  N  04  =  N  \  C4  H5  2.  02     ether-     Soluble  in  an 
(  H  aqueous    solution    of 

protochloride  of  mer- 


cury.     (Liebig.J 

SASSAFRAS-CAMPHOR. 
C,oH1004 

SASSAPARILLIN.     Vid.  Smilacin. 

SCAMMONIC  ACID.  Hygroscopic.  Soluble  in 
water. 

SCAMMONATB  OF  LEAD.    Insoluble  in   aque- 
C76  HM  043,  4  Pb  0     ous  solutions  of  caustic  ammo- 
nia,  or  acetate    of   ammonia. 
Soluble  in  dilute  acetic  acid.     (Keller,  Ann.   Ch. 
u.  Pharm.,  104.  63.) 

SCAMMONOLIC  ACID.  Insoluble  in  water. 
Gag  HSS  07  =  C^  H32  04,  2  H  0  +  Aq  Soluble  in  al- 

cohol,         and 
ether. 

SCAMMONOLATE    OF    BARYTA. 

I.)  normal.  ]  Scarcely  at  all  soluble  in 

C86  H32  Ba2  06  I  water.  Easily  soluble  in 

II.)  acid.  |  boiling  alcohol.  (Keller, 

C86H33  Ba  06  +  Aq  J  Ann.  Ch.  u.  Pharm.,  104.  63.) 

SCAMMONY  RESIN.     See  under  RESINS. 

SCHEERERITE.     Insoluble  in  water.    Sparingly 
CM  H20"     soluble  in  alcohol.     Readily  soluble  in 
ether. 

SciLLiTiN(from  Scilla  maritima).  Hygro- 
scopic. Easily  soluble  in  water.  (Bley.)  Per- 
manent. Sparingly  soluble  in  water.  Very  solu- 
ble in  alcohol.  Soluble  in  concentrated  sulphuric 
and  nitric  acids.  (Labourdais,  Ann.  Ch.  et  Phys., 
(3.)  24.  63.)  Hygroscopic.  Sparingly  soluble 
in  water.  Soluble  in  alcohol.  Insoluble  in  ether. 
(Tilloy.)  Insoluble  in  water  or  oils.  Soluble  in 
120  pts.  of  alcohol.  Soluble  in  acids,  with  com- 
bination. (Landerer.) 

SCLERETINITE.  Insoluble  in  water,  alcohol, 
(Pyroretin.)  ether,  or  in  aqueous  solutions  of  the 
C20  H14  02  caustic  or  carbonated  alkalies,  or  in 
acids,  excepting  strong  nitric  acid, 
by  which  it  is  somewhat  attacked.  (J.  W. 
Mallet.) 

SCOPARIN.    Sparingly  soluble  in  cold  water ; 

C4a  H22  0M     readily  soluble  in  boiling  water,  and 

alcohol.     After  having  been   boiled 


with  a  quantity  of  alcohol  insufficient  to  dissolve  it 
the  undissolved  portion  becomes  very  sparingly 
soluble  in  water  or  alcohol,  but  regains  its  solu- 
bility when  dissolved  in  ammonia-water,  and  is 
precipitated  therefrom  by  acetic  acid.  Easily  solu- 
ble in  aqueous  solutions  of  the  caustic  alkalies, 
and  alkaline  earths. 

ScoRDEiN(from  Teucrium  Scordium). 

SCROPHULARIN.  Soluble  in  water.  (Parrish's 
Pharm.,  p.  423.) 

ScuTELLARiN(from  Scutdlaria  lateriflora). 

SCYLLITE.  Permanent.  Less  soluble  than 
inosite  in  water.  Insoluble  in  alcohol.  Insoluble 
in  cold  nitric  acid  of  1.3  sp.  gr.  Slowly  soluble, 
without  alteration,  in  the  same  acid  when  boiling. 
Alcohol  precipitates  it  from  the  aqueous  and  nitric 
acid  solution.  Unacted  upon  by  cold,  but  is  de- 
composed by  hot  concentrated  sulphuric  acid. 

SEBACIC  ACID.      Very  sparingly  soluble  in 

(PyrOleic  Acid  Fettsaure.  '  cold,  readily  soluble 
SebacyhcAad.)  in  warn/  water. 

020  Hl8  °8  =  C2°  Hl8  °6'  2  ]  Readily  soluble  in 

alcohol,  ether,  and  the  fatty  and  essential  oils. 
(Berxelius.)  Insoluble  in  cold,  but  soluble,  with 
partial  decomposition,  in  hot  nitric  acid  of  1.3  @ 
1.4  sp.  gr.  When  this  solution  is  diluted  with 
water,  the  unaltered  sebacic  acid  is  precipitated. 
(Schlieper,  Am.  J.  Sci.,  (2.)  7.  420.)  It  is  also 
soluble,  without  decomposition,  in  concentrated 
sulphuric  acid,  and,  as  a  rule,  is  not  easily  decom- 
posed by  the  action  of  acids  or  alkalies. 

The  alkaline  sebates  are  readily  soluble  in  wa- 
ter ;  those  of  the  alkaline  earths  are  difficultly 
soluble,  and  those  of  the  heavy  metals  insoluble. 

SEBATE  OF  AMMONIA. 
I.)  normal.    Readily  soluble  in  water. 
C20H16(NH4)208 

II.)  acid.     Soluble  in  boiling,  less  soluble  in 
Cjo  H17  (N  H4)  08   cold  water.     Sparingly  soluble  in 
alcohol.     (Berzelius.) 

SEBATE  OF  BARYTA.  Somewhat  soluble  in 
water.  (Bouis.) 

SEBATE  of  protoxide  OF  COPPER.    Ppt. 
C20H16Cu208 

SEBATE  OF  ETHYL.    Insoluble  in  cold  water. 
C20  H16  (C4  Hg).,  08    Very  easily  soluble  in  alcohol. 
(Rowney,  J.  Ch.  Soc.,  4.  334.) 
Also  soluble  in  ether. 

SEBATE  of  sesquioxide  OF  IRON.  Insoluble  in 
water.  Partially  soluble  in  ammonia-water,  with 
separation  of  a  basic  salt. 

SEBATE  OF  LEAD. 

I.)  CaoHjgPbjOj,      Insoluble    in  water.      (Ber- 
zelius.) 

H.)  basic. 

SEBATE  OF  LIME.    Very  sparingly  soluble  in 
water.     (Bouis.) 


SEBATE  of  protoxide  OF  MERCURY. 

SEBATE  OF  METHYL.     Soluble  in  alcohol. 

C20H16(C2H3)208 

SEBATE    OF    POTASH.      Permanent.      Very 
C20H16K208     readily  soluble  in  water.    Sparingly 
soluble  in  absolute  alcohol.     (Red- 
tenbacher.) 

SEBATE  OF  SILVER.  Very  sparingly  soluble 
in  boiling  water.  Difficultly  solu- 
kble  in  alcohol,  and  ether. 
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SEBATE  OP  SODA.  Less  soluble  in  water  than 
the  potash  salt. 

Soluble  in  water.  Insoluble  in  hot  absolute 
alcohol.  (Schlieper,  Am.  J.  Sci.,  (2.)  7.  420.) 

SEBACIC  ETHER.     Vid.  Sebate  of  Ethyl. 

SEBACIN.  Insoluble  in  water.  Easily  soluble 
(Isomeric  with  Men-  jn  alcohol,  ether,  and  the 
thene  and  Camphin.)  fatfcy  oilg  Scarcely  at  all  at- 
*°  18  tacked  by  concentrated  sul- 

phuric or  nitric  acid,  or  by  an  aqueous  solution  of 
caustic  potash.  (Petersen,  Ann.  Ch.  u.  Pharm., 
103.  184.) 

SEBAMIC   ACID.     Readily   soluble  in   boiling 

(Sebacylamic  Acid.)  water,  in  alcO- 

C,o  H18  N  06  -  N  \  £2<>  HW  °«".  0,  H  0     hol,  and   very 

easily  in  di- 
lute ammonia- water.  (Rowney,  J.  Ch.  Soc.,  4. 
336.) 

SEBAMID.    Insoluble  in  cold,  tolerably  soluble 

(Sebacylamid.')  ^     in     boiling     water. 

CM  HJO  N2  04  =  N2  j  u2°  HI«  °*"     Slightly  soluble  in 

cold,     very    easily 

soluble  in  boiling  alcohol.  Insoluble  in  dilute 
ammonia- water.  (Rowney,  J.  Ch.  Soc.,  4.  335.) 

SEBATES.     See  above  under  SEBACIC  ACID. 

"SEBATE  OF  X"(of  Thenard).      Vid.  Ben- 
zoateof-X.     (Berzelius.) 
SEBIN. 

(Sebate  ofCHyeeryl  (basic.').) 

SECALIN.     Vid.  Propylamin. 

SEIGNETTE  SALT.  Vid.  Tartrate  of  Potash  & 
of  Soda. 

SELALEMBROTH.  Vid.  Chloride  of  Ammo- 
nium &  of  Mercury(Hg  Cl). 

SELENALDIN.     Sparingly  soluble  in  water,  the 

rnxroo  w  i  r<  n  a  m  solution  under- 
C12H13NSe4  =  NJC12H13Se4<"  g^g  decomposi. 

tion  when  boiled. 

Easily  soluble  in  alcohol,  and  ether.  Soluble  in 
dilute  chlorhydric  acid. 

SELENETHTL.  Insoluble  in  water.  Soluble, 
(Selenide  of  Ethyl.  with  decomposition,  in  warm, 
Sele^hydnc  Ether.)  tolerabiv  concentrated  nitric 
cXse}  acid. 

SELENHYDRIC  ACID.     More  abundantly  solu- 

(HydroSelenic  Acid.  Seleniuretted  ble  in  water  than 
H,gog,n.  SeU^ofH^ag,n.)  EftST  add 

This          solution 
gradually  decomposes. 

SELENHYDRATE  or  ALUMINUM.  Insoluble  in 
water. 

SELENHYDRATE  or  AMMONIUM.  Soluble  in 
water,  the  solution  undergoing  decomposition 
when  exposed  to  the  air. 

SELENHYDRATE  OF  BARIUM.  Soluble  in  wa- 
ter. 

SELENHYDRATE  OF  CALCIUM.  Soluble  in 
Ca  Se,  H  Se  water.  ( Berzelius. ) 

SELENHYDRATB    OF    ETHYL.      Insoluble    in 

(KthylSdtnhydricAcid.  water.       Soluble    in    al- 

selenium  Jnercaptan.i  .     •,  /TTT    LI 

C4H0SeJ  =  C4H8Se,  HSe       ™hol.         (Woehler       & 

Siemans.) 

SBLENHYDRATB  OF  MAGNESIUM.  Soluble  in 
water.  (Berzelius.) 

SELENHVDRATE  OF  POTASSIUM.  Soluble  in 
water,  the  solution  undergoing  decomposition 
when  exposed  to  the  air. 


SELENHYDRATE  OF  SODIUM.  Soluble  in  wa- 
ter, the  solution  undergoing  decomposition  when 
exposed  to  the  air. 

SELENHYDRATE  OF  STRONTIUM.  Soluble  in 
water. 

SELENHYDRATE  OF  ZINC.  Insoluble  in  wa- 
ter. 

SELENHYDRIC  ETHER.     Vid.  SelenEthyl. 
SELENIC  ACID. 

a  =  anhydrous.     Unknown  in  the  free  state. 
Se  03 

b  =  hydrated.  Hygroscopic.  Soluble  in  water, 
Se  03,  H  0  with  great  evolution  of  heat. 

All  the  normal  and  acid  salts  of 
selenic  acid  are  soluble  in  water,  excepting  the 
normal  salts  of  baryta,  strontia,  lime,  and  lead, 
which  are  nearly  or  quite  insoluble  in  water,  or 
nitric  acid. 

SELENIATE  OF  ALUMINA.  Similar  to  the  ter- 
A12  03,  3  Se  03  sulphate  of  alumina.  (Berzelius. ) 

SELENIATE  OF  ARGENT^'AMIN.     Decomposes 

N2  i  H6 .  Ag  0,  Se  03      in  the  ain  „  R^adily  soluble  in 

c  water,  and  ammonia-water. 

(Mitscherlich.) 

SELENIATE  OF  BARYTA.  Insoluble  in  water 
BaO,  Se  03  or  nitric  acid.  (Berzelius.)  It  is 
decomposed  and  dissolved  by  long- 
continued  boiling  with  chlorhydric  acid.  (H. 
Rose.) 

SELENIATE  OF  COBALT. 

SELENIATE  OF  COPPER.  Soluble  in  water. 
CuO,  Se03  (Dumas,  Tr.) 

SELENIATE  OF  COPPER  &  OF  POTASH. 

SELENIATE  of  protoxide  OF  IRON.  Resembles 
Fe  0,  Se  Os  sulphate  of  iron. 

SELENIATE  of  sesguioxide  OF  IRON.  Both  the 
Fe2  03,  3  Se  08  normal  and  -  basic  salts  resemble 
those  of  sulphuric  acid. 

SELENIATE  OF  LEAD.  Insoluble  in  water,  or 
PbO,  Se08  nitric  acid.  Decomposed  by  long- 
continued  boiling  with  chlorhydric 
acid. 

SELJSNIATE  OF  LIME.  Its  solubility  is  the 
same  as  that  of  sulphate  of  lime. 

SELENIATE  OF  MAGNESIA.  It  resembles  sul- 
Mg  0,  Se  03  phate  of  magnesia  in  solubility. 
(Berzelius.) 

SELENIATE  ofdinoxide  OF  MERCURY.  Slightly 
6  Hg2  0,  5  Se  03  soluble  in  water.  (Kcehler.) 

SELENIATE  of  protoxide  OF  MERCURY. 
I.)  HgO,  SeOg  +  Aq      Decomposed     by    water 
to  an  insoluble  basic  salt 
and  a  sparingly  soluble  acid  salt.     (Kcehler.) 

II.)  2  (3  Hg  0,  Se  08)  +  Aq     Insoluble  in  water. 
Soluble    in    nitric, 
and  chlorhydric  acids.     (Koehler.) 

SELENIATE  OF  NICKEL. 
NiO,  Se03  +  7Aq 

SELENIATE  OF  POTASH.  More  soluble  in  wa- 
K  0,  Se  O3  ter  than  nitrate  of  potash.  Almost 
equally  soluble  in  hot  or  cold  water. 
(Mitscherlich.) 

SELENIATE  OF  POTASH  with  SULPHATE  OF 
KO,  Se03;  NaO,  80s  SODA.  Soluble  in  water. 

SELENIATE  OF  SILVER.     Resembles  the  sul- 
Ag  0,  Se  03     phate.     Soluble  in   hot    nitric   acid, 
from  which  it  is  precipitated  on  the 
addition  of  water.     (Berzelius.  j 


SELENIDES. 
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SELENIATE  OP  SODA.  Its  maximum  point  o 
Na  0,  Se  08  +  10  Aq  solubility  in  water  is  at  th< 
temperature  of  33°.  (Mit 
scherlich.)  It  resembles  sulphate  of  soda  in  its 
remarkable  changes  of  solubility  at  different  de 
grees  of  temperature.  (Berzelius,  Lehrb.) 

SELENIATE  OF  STRONTIA.     Insoluble  in  wa 
Sr  0,  Se  Os      ter,  or  nitric  acid.     Decomposed  by 
long-continued    boiling  with     chlor 
hydric  acid. 

SELENIATE  or  ZINC.     Soluble  in  water. 
Zn  0,  Se  03  +  3  &  7  Aq 

SELENIDES.  Among  the  metallic  selenides, 
those  only  are  soluble  in  water  which  correspond 
to  the  soluble  oxides  ;  thus,  the  selenides  of  potas- 
sium, sodium,  lithium,  barium,  strontium,  cal 
cium,  and  magnesium,  are  soluble,  while  all  the 
others  are  insoluble  in  water.  (Persoz,  Chim 
Mottc.,  p.  463.)  The  metallic  selenides  are  more 
readily  dissolved  by  nitric  acid  than  the  pure 
metals,  excepting  protoselenide  of  mercury  (Hg 
Se)  which  is  almost  insoluble  therein. 

SELENIDE  OF  ALUMINUM.  Decomposed  by 
water. 

SELENIDE  OF  AMMONIUM.  Easily  soluble  in 
N  H4  Se  water.  The  aqueous  solution  undergoing 
decomposition  when  exposed  to  the  air. 
(Bineau.) 

SELENIDE  OF  ANTIMONY. 

SELENIDE  OF  ARSENIC. 

SELENIDE  OF  BARIUM.  Soluble  in  warm 
water,  but  undergoes  a  decomposition  similar  to 
that  of  sulphide  of  barium.  (Berzelius.) 

SELENIDE  OF  BISMUTH. 

SELENIDE  OF  CACODYL.  Insoluble  in  water. 
(C2  H3)2  As  \  Q  Readily  soluble  in  alcohol,  and 
(C2  II3)2  As  |  be2  ether.  (Bunsen.) 

SELENIDE  OF  CALCIUM.  Insoluble  in  water. 
Soluble  in  an  aqueous  solution  of  selenhydric 
acid.  (Berzelius.) 

SELENIDE  OF  CERIUM.  Insoluble  in  water. 
Easily  decomposed  by  acids.  (Dumas,  Tr.) 

SELENIDE  OF  COBALT. 

Dt'SELENIDE  OF  COPPER. 
Cu2  Se 

ProtoSELENIDE    OF    COPPER. 
CuSe 

ProfoSELENIDE    OF    COPPER  &  OF  LEAD. 

I.)  Cu  Se  ;  Pb  Se         i      Soluble   in  cold,  mod- 
II.)  Cu  Se  ;  2  Pb  Se      £  erately  strong  nitric  acid, 
III.)  Cu  Se  ;  4  Pb  Se  }  with  separation  of  sele- 
nium.    (Karsten.) 

Z)*SELENIDE  OF  COPPER  &  OF  SILVER.     Sol- 
Cu2  Se,  Ag  Se     uble  in  hot  nitric  acid,  with  decom- 
position.    (Berzelius.) 

SELENIDE  OF  ETHYL.     Vid.  SelenEthyl. 
SELENIDE  OF  ETHYL  &  OF  MERCURY.      In- 


H  w,r  SP 
4  H5  Hg  fees 


c«  Hs 


Se 
Se2 


soluble  in  water.     Sol- 


in  cold  alcohol. 

SELENIDE  OF  fn'ETHYLPnospHiN.       Soluble 
P  \  (C4  H5)3,  Se2    m  water-    (Hofmann  &  Cahours.) 

SELENIDE   OF   FCRFURYL.     Very  easily  de- 
(SelenioFurful.     Furfur  olseienid.)     composed. 
C10  H4  02"  I  Se2 

SELENIDE  OF  GLUCINUM.     Slowly  soluble  in 
water,  without  decomposition. 


SELENIDE  OF  IRON.  Soluble  in  chlorhydric 
Fe  Se  acid,  with  decomposition. 

SELENIDE  OF  LEAD.  Difficultly  attacked  by 
Pb  Se  nitric  acid.  Soluble  in  aqua-regia.  (Du- 
mas, 7V.) 

SELENIDE  OF  LEAD  &  OF  MERCURY. 

SELENIDE  OF  MAGNESIUM.  Insoluble  in 
water,  but  soluble  in  an  aqueous  solution  of 
selenhydric  acid.  (Berzelius.) 

SELENIDE  OF  MANGANESE.  Insoluble  in  wa- 
ter. 

SELENIDE  OF  MERCURY.  Almost  insoluble 
in  hot  nitric  acid.  Soluble  in  cold  aqua-regia. 

When  recently  precipitated  it  dissolves  in  an 
aqueous  solution  of  chloride  of  ammonium. 
(Wackenroder,  Ann.  Ch.  u.  Pharm.,  41.  317.) 

SELENIDE  OF  MERCURY  with  SULPHIDE  OF 
Hg  Se  ;  4  HgS  MERCURY.  Unacted  upon  by 
chlorhydric,  or  nitric  acids.  Sol- 
uble, with  decomposition,  in  aqua-regia. 

SELENIDE  OF  METHYL.     Vid.  SelenMethyl. 

SELENIDE  OF 


SELENIDE  OF  PALLADIUM. 

SELENIDE  OF  PHOSPHORUS.  Partially  decom- 
posed by  water.  Decomposed  by  alkaline  solu- 
tions. 

SELENIDE  OF  PLATINUM. 

SELENIDE  OF  POTASSIUM.  Slowly  hygro- 
K  Se  scopic.  Easily  soluble  in  water,  the  solution 
undergoing  decomposition  when  exposed  to 
the  air. 

SELENIDE  OF  SILVER. 

I.)  proto.  Soluble,  with  decomposition,  in 
AgSe  boiling  nitric  acid.  (Berzelius.)  Insoluble 
in  an  aqueous  solution  of  protonitrate  of 
mercury.  (Wackenroder,  Ann.  Ch.  u.  Pharm., 

II.)  bi. 
AgSe2 

SELENIDE  OF  SODIUM.  Soluble  in  water,  the 
solution  undergoing  decomposition  when  exposed 
to  the  air. 

SELENIDE  OF  STiBfn'ETHYL.  Decomposes  in 
Sb  (C4  H6)8,  Se2  their"  Resembles  the  sul- 


SELENIDE    OF    STRONTIUM.     Soluble  in    an 
Sr  Se     aqueous  solution  of  selenhydric  acid. 
SELENIDE  OF  SULPHUR. 
I.)  S2Se      Decomposed,  with  partial  solution, 
by  hot  aqueous  solutions  of  caustic 
jotash  and  of  sulphydrate  of  potassium. 
II.)  S3Se       Entirely   soluble,    with    decompo- 
sition, in  aqueous  solutions  of  the 
caustic  alkalies. 

SELENIDE  OF  TIN. 

SELENIDE    OF    YTTRIUM.     Not  decomposed 
>y  water.    Decomposed  by  acids. 
SELENIDE  OF  ZINC.     Insoluble  in  water. 
SELENIOCYANHYDRIC  ACID.     Soluble  in  wa- 
ffydroSelemo Cyanic  Acid.)     ter,    the   solution    easily 
C2HNSe2  =  CySe,HSe    undergoing      decompo- 
sition,   especially   when 

t  is  evaporated  or  boiled.    Also  decomposed  bv 
acids.     (Crookes.) 

SELENIOCYANIDE  OF  AMMONIUM.     Very  de- 
NH4Se,  CySe       liquescent.       Soluble    in    water 
(Crookes.) 
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SELENITES. 


SELENIOCYANIDE  OF  BARIUM.  Very  soluble 
Ba  Se,  Cy  Se  in  water. 

SELENIOCYANIDE    OF    COPPER.       Ppt.        Very 

Cu  Se,  Cy  Se     alterable. 

SELENIOCYANIDE  OF  IRON.  Soluble  in  ab- 
solute  alcohol.  (Crookes.) 

SELENIOCYANIDE  OF  LEAD.  Soluble,  with 
Pb  Se,  Cy  Se  slight  decomposition,  in  boiling  wa- 
ter. Less  soluble  in  cold  water.  In- 
soluble in  alcohol.  (Crookes,  J.  Ch.  Soc.,  4. 16.) 

SELENIOCYANIDE  OF  LIME.  Soluble  in  wa- 
Ca  Se,  Cy  Se  ter. 

SELENIOCYANIDE  OF  MAGNESIUM.  Soluble 
Mg  Se,  Cy  Se  in  water. 

SELENIOCYANIDE  OF  POTASSIUM.  Very  de- 
ft Se,  Cy  Se  liquescent,  and  soluble  in  water, 
with  great  depression  of  temperature. 
More  soluble  in  water  than  sulphocyanide  of 
potassium.  Soluble  in  alcohol.  (Crookes,  J.  Ch. 
Soc.,  4.  13.)  Easily  decomposed  by  acids. 

SELENIOCYANIDE  OF  SILVER.  Insoluble  in 
Ag  Se,  Cy  Se  water.  Almost  insoluble  in  ammo- 
nia-water, or  in  cold  weak  acids.  In- 
stantly decomposed  by  strong  boiling  acids. 
(Crookes,  loc.  cit.,  p.  15.) 

SELENIOCYANIDE  OP  SODIUM.  Very  soluble 
Na  Se,  Cy  Se  in  water.  (Crookes.) 

SELENIOCYANIDE  OF  STRONTIUM.  Soluble 
Sr  Se,  Cy  Se  in  water. 

SELENIOCYANIDE  OF  ZINC.  Permanent.  Sol- 
Zn  Se,  Cy  Se  uble  in  water. 

SELENioFuRFOL  (or  FuRFUROL).  Vid.  Sele- 
nide  of  Furfuryl. 

SELENIOUS  ACID 

a  =  anhydrous.  Liquefies  when  exposed  to  the 
Se  0,  air.  (Muspratt,  J.  Ch.  Soc.,  2.  54.)  Easily 
soluble  in  water,  dissolving  in  almost  all 
proportions  in  boiling  water.  Easily  and  abun- 
dantly soluble  in  alcohol.  (Berzelius,  Lehrb.,  2. 
206.) 

b  =  hydrated.  Easily  soluble  in  water,  alco- 
SeO,,  HO  hoi,  and  nitric  acid.  (Berzelius.) 
Insoluble  in  caoutchin.  Most  of  the 
protoselenites  (M  O,  Se  02),  excepting  those  of 
the  alkalies,  are  insoluble  in  water ;  but  the  bi 
and  quadri  selenttes  (M  O,  2  Se  Os  and  M  0, 
4  Se  Oj)  are  easily  soluble  in  water.  All  the 
metallic  selenites  are  soluble  in  nitric  acid,  though 
the  salts  of  lead  and  silver  dissolve  with  great 
difficulty.  Chlorhydric  acid  has  no  action  upon 
them. 

SELENITE  OF  ALUMINA. 

I.)  ter.  Insoluble  in  water.  Soluble  in  sele- 
A12  Oj,  3  Se  0,  +  3  Aq  nious  acid.  (Berzelius.) 

II.)  acid.  Easily  soluble  in  water.   (Berzelius.) 

SELENITE  OF  AMMONIA. 

I.)  proto.    Deliquescent.    Extremely  soluble  in 
N  H  0,  Se  0,      water,   from   which  solution   it  is 
precipitated  on  the  addition  of  al- 
cohol.   Perfectly  insoluble  in  ether.     (Muspratt, 
J.  Cli.  Soc.,  2.  59.) 

II.)  bi.    Permanent.     Soluble  in  water. 
N  H40,  2Se02 

III.)  quadri.  Deliquescent.  Soluble  in  water. 
NH40,2SeO,  (Berzelius.) 

Si  I.KMTK  OF  BARYTA. 

I.)  proto.    Insoluble  in  water.    (Gm.)     Soluble 
Ba  0,  Se  0,     in  selenions,  chlorhydric,  and   nitric 
acids.     (Muspratt,  toe.  eft.,  p.  60.) 


II.)  bi.  Difficultly  soluble  in  water.  (Mus- 
Ba  0,  2  Se  02  pratt,  loc.  cit.) 

SELENITE  OF  CADMIUM.  Soluble  in  selenious 
acid.  (Muspratt,  loc.  cit.,  p.  66.) 

SELENITE  of  protoxide  OF  CERIUM. 

I.)  proto.  Insoluble  in  water.  Soluble  in  se- 
Ce  0,  Se  02  lenious  acid,  and  in  nitric  acid. 

II.)  bi.     Soluble  in  water. 

SELENITE  of  sesquioxide  OF  CERIUM. 

I.)  normal.    Soluble  in  selenious  acid. 
Ce2  08,  3  Se  02 

II.)  acid.  Soluble  in  water.  (Berzelius ; 
Muspratt.) 

SELENITE  of  sesquioxide  OF  CHROMIUM. 

I.)  ter.  Soluble  in  selenious  acid.  (Mnspratt.) 
Cr2  03,  3  Se  O2 

SELENITE  OF  COBALT. 

I.)  proto.     Insoluble  in  water.     (Berzelius.) 
Co  0,  Se  02 

II.)  bi.     Soluble  in  water.     (Muspratt.) 
Co  0,  2  Se  O2 

SELENITE  of  dinoxide  OF  COPPER. 

I.)  proto.      Insoluble    in   water.      (Berzelius.) 
Cu2  0,  Se02      Soluble  in  ammonia- water.     (Du- 
mas, TV.) 

SELENITE  of  protoxide  OF  COPPER. 

I. )  proto.     Insoluble  in  water,  or  selenious  acid. 
3  (Cu  0,  Se  02)  +  Aq    (Berzelius  ;  Muspratt,  loc.  cit., 
p.  66.) 

II.)  basic  (green  ppt.).  Insoluble  in  water.  Sol- 
uble in  ammonia-water.  (Muspratt,  J.  Ch.  Soc., 
2.  66.) 

SELENITE  OF  GLUCINA. 

I.)  normal.  Insoluble  in  water.  (Berzelius, 
G12  03,  3  Se  02  Lehrb.,  3.  495.) 

II.)  acid.  Extremely  soluble  in  water.  (Mus- 
G12  Os,  6  Se  02  pratt,  loc.  cit.)  Soluble  in  water. 

(Berzelius.) 

SELENITE  of  protoxide  OF  IRON. 
I.)  proto.     When  freshly  precipitated  it  is  solu- 
Fe  0,  Se  02    ble  in  chlorhydric,  and  selenious  acids. 
Soluble  in  nitric  acid. 

II.)  bi.    Slightly  soluble  in  water.    (Berzelius.) 

SELENITE  of  sesquioxide  OF  IRON. 
I.)  sesqui.    Insoluble  in  water. 

II.)  ter.     Ppt. 
Fe2  03,  3  Se  02  +  4  Aq 

III.)  sexi  or  <c  bi."    Insoluble  in  water.     Solu- 
Fe2  08,  6  Se  02       ble  in  chlorhydric  acid.      (Ber- 
zelius.) 

SELENITE  OF  LEAD. 

I.)  mono.    Slightly  soluble    in  water.     (Mus- 

Pb  0,  Se  02    pratt.)      Scarcely  at  all  soluble  in 

water,  even  when  this  is  acidulated 

with  selenious  acid.     Difficultly  soluble  in  warm 

nitric  acid.     (Berzelius.) 

SELENITE  OF  LIME. 

I.)  proto.  Very  sparingly  soluble  in  water; 
Ca  0,  Se  02  more  soluble  in  selenious  acid. 

II.)  bi.    Permanent.     Soluble  in  water. 
Ca  0,  2  Se  02 

SELENITE  OF  LITHIA.  Deliquescent.  Solu- 
Li  0,  Se  02  ble  in  selenious  acid.  (Muspratt.) 

SELENITE  OF  MAGNESIA. 

I.)  proto.      Soluble   in    boiling  water,  and  in 

Mg  0,  Se  02  +  3  Aq       selenious   acid.      (Muspratt, 

loc.   cit.,  p.    61.)     Difficultly 

soluble  in  water,  requiring  much  boiling  water  to 

dissolve  it.     (Berzelius,  Lehrb.,  3.  457.) 
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II.)  bi.  Extremely  deliquescent.  Soluble  in 
MgO,  2Se02  water.  Insoluble  in  alcohol.  (Mus- 

pratt,  loc.  cit.) 

SELENITE  OP  MANGANESE. 
I.)  proto.    Insoluble  in  water.    Soluble  in  chlor- 
Mn  0,  Se  02  +  2  Aq      hydric  acid.      (Muspratt,  loc. 
cit.,  p.  64.) 

II.)  bi.  Readily  soluble  in  water.  (Berzelius.) 
Mn  0,  2  Se  02 

SELENITE  of  dinoxide  OF  MERCURY. 

I.)  proto.  Insoluble  in  water,  or  selenious 
Hg2  0,  Se  Oa  acid.  Partially  soluble,  with  decom- 
position, in  chlorhydric  acid,  and  in 
an  aqueous  solution  of  caustic  potash.  (Ber- 
zelius.) 

SELENITE  of  protoxide  OF  MERCURY. 

I.)  proto.  Insoluble  in  water.  (Muspratt.) 
HgO,Se02  Insoluble,  or  very  sparingly  soluble, 
in  water.  Somewhat  soluble  in  sele- 
nious acid.  (Berzelius.) 

II.)  bi.  Easily  soluble  in  water  Very  slightly 
Hg  0,  2  Se  02  +  x  Aq  soluble  in  alcohol.  Soluble 
in  ammonia-water.  (Ber- 
zelius.) 

SELENITE  OF  NICKEL 

I.)  proto.      Insoluble    in   water.      (Berzelius.) 
Ni  0,  Se  ()2  +  Aq     Soluble  in  selenious  acid.  (Mus- 
pratt.) 

II.)  fa*.     Soluble  in  water.     (Berzelius.). 
SELENITE  OF   POTASH. 

I.)  proto.    Deliquescent.     Remarkably  soluble 
K  0,  Se  02    in  water.    Almost  insoluble  in  alcohol. 
(Muspratt,  J.  Ch.  Soc.,  2.  55.) 

II.)  bi.  Deliquescent.  Very  soluble  in  water. 
K  0,  2  Se  02  +  Aq  Only  slightly  soluble  in  alcohol. 

(Muspratt,  J.  Ch.  Soc.,  2.  56.) 
III.)  guadri.     Very  deliquescent.      Soluble  in 
K  0,  4  Se  02    water,  from  which  it  is  precipitated  on 
the  addition  of  alcohol.      (Muspratt, 
loc.  cit.) 

SELENITE  OF  SILVER.  Very  sparingly  solu- 
Ag  0,  Se  O2  ble  in  cold,  somewhat  more  freely 
soluble  in  hot  water.  Easily  solu- 
ble in  nitric  acid,  from  which  it  is  precipitated  on 
the  addition  of  water.  (Berzelius.)  Easily  solu- 
ble in  hot  nitric  acid,  from  which  it  separates  as 
the  solution  cools.  (Muspratt.) 

SELENITE  OF  SODA. 

I.)  proto.  Permanent.  Extremely  easily  solu- 
Na  0,  Se  02  ble  in  water.  Insoluble  in  alcohol. 
(Muspratt,  loc.  cit.,  p.  57.) 

II.)  fa'.  Permanent.  Easily  soluble  in  water. 
Na  0,  2  Se  02  +  3  Aq 

III.)  guadri.  Not  very  deliquescent.  Soluble 
Na  0,  4  Se  02  4- 4  Aq  in  selenious  acid.  (Mus- 
pratt.) 

SELENITE  OF  STRONTIA. 

I.)  proto.  Insoluble  in  water.  Soluble  in  nitric 
SrO,  Se  02  acid.  (Muspratt.) 

II.)  bi.  Slightly  soluble  in  water.  (Muspratt.) 
Sr  0,  2  Se  02  Scarcely  at  all  soluble  in  cold,  and 
very  slightly  soluble  in  boiling  wa- 
ter. (Berzelius.) 

SELENITE  of  binoxide  OF  TIN.     Insoluble  in 
Sn  02,  2  Se  02     water.     Soluble  in  chlorhydric  acid, 
from  which  it  is  reprecipitated  on 
the  addition  of  water. 

SELENITE  of  sesguioxide  OF  URANIUM. 
I.)  proto.     Ppt. 
Ur,  08,  Se  0, 


II.)  bi.     Soluble  in  water.     (Berzelius.) 

SELENITE  OF  YTTRIA.  Insoluble  in  water, 
TO,  Se02  or  selenious  acid.  (Berzelius.) 

SELENITE  OF  ZINC. 

I.)  Zn  0,  Se  02  +  2  Aq  Insoluble  in  water.  Sol- 
uble in  selenious  and 
nitric  acids.  (Muspratt.) 

II.)  fa.     Easily  soluble  in  water.     (Berzelius.) 

III.)  guadri.  Permanent.  Easily  soluble  in 
Zn  0, 4  Se  0,  +  3  Aq  water.  ( Wcehler. ) 

SELENITE  OF  ZIRCONIA.     Insoluble  in  water. 
Zr2  03,  3  Se  02     Soluble  in  selenious  acid.     (Berze- 
lius ;  Muspratt,  loc.  cit.) 

SELENIUM.  Insoluble  in  water.  Concentrated 
Se  sulphuric  acid,  especially  when  gently  heated, 
dissolves  it  rapidly  and  in  large  quantities ; 
from  this  solution  it  is  precipitated  on  the  addition 
of  water.  (Magnus.)  Soluble  in  concentrated 
sulphuric  acid,  which  contains  free  S  Os,  without 
decomposition,  and  in  warm  ordinary  oil  of 
vitriol,  with  partial  decomposition.  (L.  Gmelin.) 
Soluble  in  dichloride  of  sulphur.  (P.  &  F.) 
Sparingly  soluble  in  boiling,  almost  insoluble  in 
cold  creosote.  (Reichenbach.)  Soluble  in  the 
fatty  oils,  but  insoluble  in  essential  oils.  Insolu- 
ble in  caoutchin.  Soluble  in  aqueous  solutions  of 
the  caustic  alkalies,  from  which  it  is  gradually 
reprecipitated  when  these  are  exposed  to  the  air. 
Insoluble  in  chlorhydric  acid.  Only  slightly 
acted  upon  by  cold,  tolerably  easily  soluble  in  ho't 
nitric  acid  ;  still  more  easily  soluble  in  aqua-regia, 
with  formation  of  selenious  acid  in  either  case. 
It  is  more  readily  soluble  than  sulphur  in  these 
acids. 

Two  allotropic  modifications  of  selenium  are 
admitted  by  several  chemists  :  — 

I.)  Electro  Negative  Selenium.  Soluble  in  bisul- 
phide of  carbon.  (Berthelot.)  Soluble  in  boiling 
benzin,  and  in  bisulphide  of  carbon.  (Charles 
Deville,  Ann.  Ch.  et  Phys.,  (3.)  47.  106.) 

II.)  Electro  Positive  Selenium.  Insoluble  in  bi- 
sulphide of  carbon  (C.  Deville;  Berthelot),  or  in 
boiling  benzin.  (C.  Deville.) 

SELENIUM  MERC  APT  AN.  Vid.  EthylSelenhy- 
dric  Acid. 

SELENIURETTED  HYDROGEN.  Vid.  Selenhy- 
dric  Acid. 

SELEN  METHYL.  Insoluble  in  water.  Solu- 
(Seienide  of  Methyl.)  ble,  with  decomposition,  in 
strong  nitric  acid.  (Wcehler 
&  Dean,  Ann.  Ch.  u.  Pharm., 
97.  6.) 

SELENOCYANIDE  OF  X.  Vid.  SelenioCyanide 
ofX. 

SEMIBENZIDAM.     Vid.  AzoPhenylamin. 

SEMINAPHTHALIDAM.     Vid.  AzoNaphtylamin. 

SENEGIN.     ) 

SENEGUIN.  J 

SEPEERIN  (from  Nectandra  rodiei).  [Bebeeru 
(Sepirin.)  barkj.  Very  sparingly  soluble  in 
water.  Easily  soluble  in  weak  and 
in  strong  alcohol.  Insoluble  in  ether.  Soluble 
in  acids.  (Maclagan.) 

Sepeerin  was  distinguished  from  beberin  by 
Maclagan,  on  the  ground  that  it  is  insoluble  in 
ether;  but  Tilley  subsequently  maintained  that 
this  sepeerin  was  nothing  but  impure  beberin. 

SEPTEM.  See  septem,  as  prefix,  under  the 
generic  name  of  the  substance  sought  for. 


lelenide  of 

\%tti 


Identical  with  Saponin,  g.  v. 
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SILICIC  ACID. 


SEROLIN.  Insoluble  in  water.  Very  sparingly 
soluble  in  cold,  somewhat  more  easily  soluble  in 
hot  ak-ohol.  Easily  soluble  in  ether.  Not  sa- 
ponified by  caustic  alkalies.  Soluble  in  the 
scrum  of  blood.  (Boudet.) 

<QinCARBONATE(&c.)  OP  X.  See  under 
Carbonate(£c.)  of  X,  as  ses^ui'Carbonate  of  X, 
ses^uiChloride  of  X,  and  the  like. 

SEX.  See  sex,  as  prefix,  under  the  generic 
name  of  the  substance  sought  for. 

SHELLAC.     See  under  RESINS. 

SILICIC  ACID.  Exists  under  two  or  more 
(Silica.)  allotropic  modifications  :  — 

I.)  Insoluble  modification  (a  Si  02). 

a  =  crystallized.  Occurs  as  Quartz,  and  several 
other  minerals.  Insoluble  in  water  or  in  acids, 
excepting  fluorhydric  acid,  by  which  it  is  readily 
dissolved.  Only  slightly  soluble  in  boiling  pot- 
ash-lye. Flint  or  quartz  enters  into  solution  when 
boiled  with  aqueous  solutions  of  caustic  alkalies, 
under  strong  pressure.  When  finely  powdered 
and  boiled  with  aqueous  solutions  of  the  caustic 
or  carbonated  fixed  alkalies  it  gradually  changes 
to  6Si  O,  and  dissolves. 

When  pounded  rock-crystal  is  boiled  to  dry  ness 
with  three  several  quantities  of  potash-lye  (till  in 
fact  nothing  but  hydrate  of  potash  remains)  solu- 
tion is  effected.  (Lcewitz,  CrelVs  Ann.,  1799,  2. 
375  [G/n.].) 

Contrary  to  the  assertion  of  Verdeil  &  Risler, 
quartz  is  completely  insoluble  in  sugar-water. 
(Petzholdt,  J.pr.  Ch.,  1853,  60.  368.) 


6  =  amorphous.  Obtained  by  evaporating  a 
solution  of  the  soluble  modification  of  silicic  acid 
in  water  or  any  volatile  acid,  excepting  fluorhy- 
dric acid,  and  thoroughly  drying  the  residue.  It 
is  insoluble  in  water  or  acids,  with  the  exception 
of  fluorhydric  acid,  but  dissolves  in  potash-lye  and 
in  solutions  of  the  fixed  alkaline  carbonates.  The 
mineral  opal  and  its  varieties  appears  to  belong 
under  this  head.  Opal  is  not  attacked  by  acids, 
with  the  exception  of  fluorhydric  acid,  which  dis- 
solves it  more  easily  than  quartz  ;  when  powdered 
it  dissolves  in  boiling  potash-lye.  (Fuchs.) 
When  an  aqueous  solution  of  water-glass  (acid 
silicate  of  soda  or  potash)  is  evaporated  to  dry- 
ness,  and  the  water  wholly  expelled  from  the 
residue  by  ignition  a  part  of  the  silica  goes  over 
into  the  passive,  insoluble  state.  Fremy  found 
that  after  water-glass,  of  composition  R  O,  4^  Si 
O2,  has  been  carefully  dried,  water  dissolves  the 
alkali  out  of  the  residue,  and  leaves  the  silica, 
which  last,  according  as  the  heat  has  been  more  or 
less  intense,  is  or  is  not  soluble  in  dilute  alkalies. 
(Ordway,  Am.  J.  Sci.,  (2.)  32.  342.) 

According  to  Fuchs,  and  Bischof,  the  mineral 
Chalcedony  is  a  mixture  of  quartz  and  opal,  the 
latter  being  dissolved,  and  the  former  left  behind, 
when  the  mineral  is  boiled  with  potash-lye ;  dilute 
fluorhydric  acid  also  dissolves  out  the  opal  faster 
than  the  quartz.  According  to  W.  B.  &  R.  E. 
Rogers  (Am.  J.  ScL,  1848,  (2.)  5.  403),  chal- 
cedony is  dissolved  to  a  certain  extent  by  car- 
bonic acid-water. 

II.)  Soluble  modification.^  Si  O2).  The  gelati- 
nous hydrate,  but  not  the  powdery  hydrate  to 


* JFormulae  in  which  silicic  acid  is  expressed  as  Si  02  may  be  readily  converted  into  those  in  which  it  is  regarded  as 
Si  03,  by  multiplying  all  of  the  terms  of  the  Si  0,  formula  by  3,  and  then  correcting  the  silicic  acid  term  in  the  pro- 
duct, in  accordance  with  the  fact  that  1  Si  02  =  §  Si  03. 

Conversely,  to  change  Si  03  formulae  to  those  of  Si  02  divide  each  term  by  3,  and  correct  for  1  Si  03  =  f  Si  02. 

The  case  in  which  water  of  crystallization  is  present  is,  of  course,  included  in  this  rule.  The  same  rule,  moreover, 
applies  to  formulae  in  which  the  silicic  acid  is  written  Si  0  ;  it  being  only  necessary  to  remember  that  one  equivalent  of 
SiOequalsiSi02oriSi03. 

For  convenient  comparison,  the  following  tables  of  some  of  the  more  commonly  occurring  silicates  is  added :  — 

SiO 

(Equiv.  Si  =  7) 
2  SiO 

.      R  0,  2  Si  O 
ditto  +  Aq 
R  O,  4  Si  O 
R  O,  6  Si  O 
R  O,  8  Si  O 
R  O,  Si  O 
R  O,  3  Si  O 
R  O,  9  Si  O 
3  R  O,  2  Si  O 
3  R  O,  4  Si  O 
3  R  O,  8  Si  O 
2  R  O,  3  Si  O 
.      2  R  O,  9  Si  O 

SiO 

(Equiv.  Si  =  7) 
3  SiO 

.    .    R  O,  Si  O 
ditto  +  Aq 
R  O,  6  SfO 
R  O,  9  Si  O 
R  O,  12  Si  O 
2  R  0,3  Si  O 
2  R  O,  9  Si  0 
R  O,  Si  O  ^ 
R  0,  2  Si  O 
R  O,  4  Si  O 
R  O,  8  Si  O 
4  R  O,  9  Si  O 

,     .     3  R  O,  4  Si  O 


Si02 

SiOg 

(Equiv.  Si  =  14) 

(Equiv.  Si  =  21) 

Si02 

§Si03 

R  O,  Si  02     ... 

.     .     3  R  O,  2  Si  O3    . 

ditto  +  Aq 
R  0,  2  Si  Oa 

ditto  +  3  Aq 
3  R  O,  4  Si  Os 

R  0,  3  Si  02 

R  O,  2  Si  Os 

R  0,  4  Si  02 

3  R  O,  8  Si  Oa 

2  R  O,  Si  Oa 

3  R  O,  Si  Os 

2  R  0,  3  Si  O, 

R  0,  Si  03 

2  R  0,  9  Si  02 

R  O,  3  Si  O3 

3  R  O,  Si  0* 

9  R  0,  2  Si  03 

3  R  0,  2  Si  O2 

9  R  O,  4  Si  03 

3  R  O,  4  Si  O2 

9  R  O,  8  Si  O, 

4  R  O,  3  Si  0, 

2  R  0,  Si  03 

4RO,  9Si02    .    . 

.     .    2  R  0,  3  Si  O8     . 

Si03 

SIO 

(Equiv.  Si  =  21) 

(Equiv.  Si  =  14) 

Si03 

*  Si  02 

R  O  Si  O»  .      .     . 

2  R  0  3  Si  O 

ditto  +  Aq 
R  O,  2  Si  Os 

ditto  +  2  Aq 
R  O,  3  Si  O2 

RO,  3SIO. 

2  R  O,  9  Si  O. 

R  O,  4  Si  Os 

R  O,  6  Si  O2 

2  R  O,  Si  Os 

4  R  O,  3  Si  O2 

2  R  O,  3  Si  O« 

4  R  O,  9  Si  0, 

3  R  O,  Si  Os 

2  R  O,  Si  O, 

3  R  O,  2  Si  O8 

R  O,  Si  O2 

3  R  O,  4  Si  O« 

R  O,  2  Si  O2 

3  R  O,  8  Si  Os 

R  O,  4  Si  O2 

4  R  O,  3  Si  Os 

8  R  O,  9  Si  O2 

9  R  O.  4  Si  Oi     , 

.  3  R  O.  2  Si  O,  . 

SILICATES. 
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which  it  is  converted  when  dried  in  the  air,  is 
somewhat  soluble  in  water,  and  in  chlorhydric 
acid,  the  degree  of  this  solubility  being  dependent 
on  whether  the  hydrate  has  just  been  precipitated 
or  has  already  become  compact. 

As  obtained  by  passing  fluosilicic  acid  gas 
into  water,  and  thoroughly  washing  the  precipi- 
tate, it  is  soluble,  while  still  moist,  in  7700  pts.  of 
water,  and  in  11000  pts.  of  cold,  or  5500  pts.  of 
boiling  chlorhydric  acid  of  1.115  sp.  gr.  (J. 
Fuchs,  cited  by  Fresenius,  Quant.,  p.  164;  also 
in  J.  pr.  C7i.,  1852,  57.  382.)  Hyd  rated  silicic 
acid  is  soluble  in  1000  pts.  of  water.  (Kirwan.) 

When  prepared  by  the  decomposition  of  fluo- 
silicic acid  (Si  Fla)  by  water  it  dissolves  in  con- 
siderable quantity  in  water,  forming  a  solution 
which  may  be  evaporated  to  dryness,  and  the  acid 
obtained  as  a  powder  which  is  still  soluble  in 
water;  but  if  the  solution  be  acidified  with  sul- 
phuric or  chlorhydric  acid  before  being  evaporated, 
the  silicic  acid  obtained  will  be  in  the  insoluble 
modification.  (Berzelius.) 

By  allowing  crystallized  boracic  acid  to  absorb 
gaseous  fluoride  of  silicon,  and  then  separating 
the  excess  of  fluorhydric  and  boracic  acids  by 
digestion  with  a  large  excess  of  ammonia-water,  a 
hydrate  of  silicic  acid  is  obtained,  which,  after 
being  thoroughly  purifled  from  the  adhering  acid, 
is  very  soluble  in  water.  This  solution  gives  no 
precipitate  when  boiled,  but  when  evaporated  to 
dryness  the  Si  O2  is  left  in  the  insoluble  state. 
(Berzelius.) 

When  sulphide  of  silicon  is  mixed  with  water 
it  undergoes  decomposition,  with  evolution  of 
sulphuretted  hydrogen,  but  the  Si  O2  formed  does 
not  separate  ;  it  all  remains  dissolved  in  the  water. 
This  solution  of  Si  O2  is  often  of  great  stability  ; 
when  dilute  it  can  be  preserved  for  months  with- 
out depositing  Si  O2,  but  becomes  gelatinous  and 
deposits  Si  O2  if  it  is  evaporated,  boiled,  or 
mixed  with  soluble  alkaline  salts.  After  being 
evaporated  to  dryness,  the  Si  O2  is  no  longer 
soluble  in  water.  The  solution  of  Si  O2  above 
described  is  generally  more  stable  than  that  ob- 
tained by  dissolving  hydrated  silica  in  acids. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  38.  317.) 

In  the  decomposition  by  acids  of  minerals,  &c., 
containing  silica,  more  or  less  of  the  latter  usually 
goes  into  solution,  and  it  is  often  exceedingly 
difficult  to  remove  the  last  traces  of  this  dissolved 
silica.  (C.  J.  B.  Karsten,  Pogg.  Ann.,  1826,  6. 
351.)  On  the  addition  to  liquor  silieiim  (basic 
silicate  of  potash)  of  an  acid  in  quantity  not  suf- 
ficient for  saturation,  there  is  precipitated  a  com- 
pound of  the  potash,  with  excess  of  silica ;  a 
larger  quantity  of  acid  throws  down  the  silica  in 
the  form  of  a  gelatinous  hydrate,  leaving  in  solu- 
tion a  quantity  of  silica,  which  is  greater  in  pro- 
portion to  the  degree  of  dilution  and  to  the  excess 
of  acid  employed.  ( Dalton. ) 

It  has  long  been  known  that  silica,  after  it  has 
once  been  brought  into  solution  by  means  of 
alkalies  or  acids,  is  somewhat  soluble  in  pure 
water.  More  surprising,  however,  is  the  fact  that 
this  solubility  is  increased  by  the  presence  of  a 
free  acid ;  indeed,  it  can  hardly  be  doubted  that 
chemical  combination  between  the  silica  and  acid 
actually  occurs.  As  a  matter  of  universal  expe- 
rience, it  is  known  that  a  concentrated  aqueous 
solution  of  an  alkaline  silicate  is  immediately  de- 
composed when  an  excess  of  acid  is  added  to  it,  the 
silica  separating  out  almost  completely  without 
being  redissolved  by  the  acid,  no  matter  in  how 
large  excess  the  latter  may  have  been  added. 
But  a  solution  of  the  same  alkaline  silicate,  when 
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diluted  with  a  sufficient  quantity  of  water,  can  no 
longer  be  thus  decomposed  by  the  addition  of  an 
excess  of  acid;  on  the  contrary,  it  remains  per- 
fectly clear  after  such  addition,  and  deposits  none 
of  its  silica  until  it  has  been  concentrated  by 
evaporation,  and  the  silica  thereby  rendered  gelat- 
inous. Thus,  if  an  alkaline  silicate  be  dissolved 
in  such  an  amount  of  water  that  there  shall  be 
about  30  pts.  of  the  latter  to  one  part  of  silica, 
and  an  acid  then  added  to  the  solution  in  no 
greater  quantity  than  will  suffice  to  neutralize  it 
precisely,  the  liquor  will  remain  clear  for  a  con- 
siderable space  of  time,  but  gradually  becomes 
cloudy,  and  bv  degrees  deposits  silica;  and  this 
precipitate  cannot  now  be  redissolved  by  the  ad- 
dition of  more  acid,  or  at  least  only  insignificant, 
quantities  of  it  can  he  thus  dissolved.  But  if,  on 
the  other  hand,  the  point  of  neutrality  be  imme- 
diately overstepped  before  any  cloudiness  lias 
manifested  itself  in  the  liquor,  the  solution  will 
remain  permanently  clear,  no  silica  being  de- 
posited even  after  the  lapse  of  many  weeks.  This 
result  is  obtained  alike  with  sulphuric,  nitric, 
chlorhydric,  and  acetic  acids.  The  question 
might  arise,  whether  these  solutions  should  not 
be  regarded  simply  as  solutions  of  silica  in  water, 
and  the  precipitation  which  occurs  when  an  acid 
is  added  to  concentrated  liquors  attributed  to  the 
want  of  a  sufficient  quantity  of  the  solvent  water  ; 
it  being  known  that  silica,  when  once  separated 
from  a  solution,  is  either  absolutely  insoluble,  or 
only  exceedingly  sparingly  soluble  in  water  and 
dilute  acids.  But  if  this  were  true,  it  would  fol- 
low that  at  the  ordinary  temperature  silica  is  solu- 
ble in  about  25  (8)  30  pts.  of  water  ;  for  a  solution 
of  an  alkaline  silicate  need  not  be  diluted  more 
strongly  than  this,  in  order  to  prevent  precipitation 
by  acids.  Nor  would  the  reason  be  evident  why 
silica  should  be  precipitated  by  acids  from  the 
most  dilute  solutions  of  alkaline  silicates,  in  spite 
of  the  large  amount  of  water  present,  unless  more 
acid  is  added  than  is  required  to  saturate  the 
alkali.  If  the  water  alone  act  as  the  solvent,  it 
must,  of  course,  be  a  matter  of  indifference  whether 
or  no  the  acid  be  present  in  excess.  It  cannot, 
therefore,  be  doubted  but  that  the  excess  of  acid 
exerts  a  greater  influence  than  the  water  in  retain- 
ing the  silica  in  solution  ;  and  that  water  alone 
has  no  power  to  hold  in  solution  such  considerable 
quantities  of  silica.  Why  the  silica,  after  having 
once  actually  separated,  owing  to  insufficient  dilu- 
tion of  the  solution,  should  no  longer  be  soluble 
even  in  the  largest  excess  of  concentrated  or  dilute 
acids,  is  a  question  which  would  appear  to  be  in- 
explicable by  chemical  reasons.  That  it  is  really 
the  acid  and  not  the  water  which  holds  the  silica  in 
solution  follows,  moreover,  from  the  fact  that  salts 
may  be  dissolved  in  the  liquor  resulting  from  the 
addition  of  an  excess  of  acid  to  a  solution  of  an 
alkaline  silicate,  even  to  its  complete  saturation, 
without  occasioning  any  separation  of  silica.  If 
those  salts  are  employed  which  dissolve  in  water 
at  a  somewhat  elevated  temperature  in  much  more 
considerable  quantity  than  at  the  ordinary  tem- 
perature, then  that  portion  of  the  salt  which  can 
no  longer  be  held  in  solution  as  the  liquor  be- 
comes cold  will  separate  out  as  the  temperature 
falls,  but  the  silica  will  still  remain  in  the  solution. 
For  example,  in  a  solution  of  an  alkaline  silicate 
to  which  an  excess  of  nitric  acid  has  been  added, 
so  much  nitrate  of  potash  may  be  dissolved  by 
the  application  of  heat  that  a  large  portion  crys- 
tallizes out  again  on  cooling ;  and  yet  no  cloudi- 
ness occurs  in  the  liquid  and  no  silica  is  deposited. 
(C.  J.  B.  Karsten,  Pogg.  Ann.,  1826,  6.  pp.  353- 
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359.)  According  to  Bergman  (Opusc.,  3.315), 
the  solution  of  silica  in  acidulated  water  becomes 
turbid  immediately  on  boiling.  [Gm.] 

When  a  dilute  acid  is  added  to  a  weak  aqueous 
solution  of  an  alkaline  silicate  there  is  no  imme- 
diate precipitation  of  silica;  but  after  sometime 
the  whole  gelatinizes.  With  sulphuric  acid  the 
coagulation  comes  on  soon  ;  but  with  chlorhydric 
acid  the  change  is  delayed  a  long  time,  and  the 
mixture  may  sometimes  even  be  heated  and  par- 
tially evaporated,  and  still  remain  liquid.  With 
nitric  acid,  the  tendency  to  produce  gelatinization 
is  still  less  marked  than  with  chlorhydric  acid. 
An  excess  of  nitric  or  chlorhydric  acid  added  to 
very  dilute  waterglass  (acid  silicate  of  soda  or 
potash),  causes  no  apparent  change  for  a  long 
time.  (Ordway,  Am.  J.  Sci.,  (2.)  32.  pp.  340, 
164;  33.  32.)  " 

Even  carbonic  acid  is  capable  of  holding  silica 
in  solution,  as  might  indeed  be  inferred  from  what 
is  known  of  the  solvent  power  of  an  acid  so  weak  as 
acetic.  This  may  very  easily  be  shown  by  treating 
a  dilute  solution  of  an  alkaline  silicate  with  a 
large  excess  of  any  acid,  for  example,  chlorhydric 
acid,  and  then,  at  the  lowest  possible  temperature, 
neutralizing  the  clear  liquid  with  carbonate  of  am- 
monia. The  carbonic  acid  which  is  disengaged 
by  this  process  dissolves  in  the  water;  and  if  the 
neutral  liquor  be  put  in  a  well-closed  glass,  it  may 
be  preserved  for  several  weeks  without  the  least 
deposition  of  silica,  but  on  standing  in  the  air,  or 
more  quickly  on  being  heated  in  an  open  vessel, 
the  solution  decomposes  in  proportion  as  carbonic 
acid  escapes,  silica  being  deposited.  (C.  J.  B. 
Karsten,  Pogg.  Ann.,  1826,  6.  359.) 

When  silicic  acid  is  precipitated  from  an  alka- 
line solution  by  means  of  an  acid,  it  may  dissolve 
wholly,  in  part,  or  not  at  all  in  the  excess  of  acid. 
These  circumstances  depend  upon  the  state  of 
concentration  and  on  the  manner  in  which  the 
acid  is  added.  If  chlorhydric  acid  be  slowly 
added,  by  small  portions  to  a  very  concentrated 
solution  of  silicate  of  potash,  the  Si  C-2  is  precipi- 
tated, almost  entirely,  in  the  insoluble  state.  If 
the  solution  of  silicate  of  potash  be  diluted,  the 
amount  of  Si  02  retained  in  solution  will  be  in- 
creased. 

Being  treated  drop  by  Relation  be- 
10  c.  c.  of  drop,  with  H  Cl  till  the  tween  the 
a  solution  latter  was  in  excess.  quantity  of 

of     silicate  dissolved    Si 

of      potash       precipitated     quantities    of    02    and    the 
marking  °B.    grms.  ofSi02    Si  O2  retained    whole  quanti- 
in  solution.      tyoftheSi02. 
36°     .      1.279grs.      .     0.120   .    .     0.085 
24°  0.843  0.080  0.086 

21°  0.434  0.120  0.216 

16°  0.280  0.162  0.366 

12°  0.169  0.110  0.394 

8°  0.129  0.092  0.410 

6°  .  0.000  .  .  0.139  .. 
These  quantities  must  not  be  considered  as  abso- 
lutely correct,  being  offered  merely  as  approxima- 
tions to  the  truth.  (Doveri,  loc.  inf.  cit.,  p.  42.)  If, 
on  the  other  hand,  all  the  chlorhydric  acid  be 
added  at  once,  and  in  large  quantity,  all  the  Si  O2 
remains  dissolved.  A  similar  result  is  obtained 
when  the  silicate  of  potash  is  ad  Jed  to  the  chlorhy- 
dric acid,  and  tin's  too  whether  the  solutions  be  con- 
centrated or  dilute.  If,  however,  solutions  of  sili- 
cate of  potash,  ,so  dilute  that  the  acid  can  no  longer 
produce  a  precipitate  in  them,  — for  example,  a 
solution  of  6°  B.,  —  be  taken,  and  so  much  chloride 
of  potassium  dissolved  therein  that  the  density  of 
the  solution  shall  be  raised  to  36°  B.,  the  ad- 


dition of  chlorhydric  acid  will  precipitate  silicic 
acid.  A  similar  precipitation  occurs  when  a  con- 
centrated solution  of  silicate  of  potash  is  poured 
into  an  excess  of  a  dilute  solution  of  chlorhydric 
acid  which  has  been  rendered  sufficiently  dense  by 
means  of  chloride  of  potassium.  Silicic  acid  is 
dissolved  by  acids  only  when  it  is  in  the  nascent 
state ;  after  having  once  been  precipitated  it  cannot 
be  redissolved.  It  is  an  error  of  Berzelius  and 
others,  that  silica,  precipitated  from  fluosilicic  acid, 
is  soluble  in  acids  ;  for  these  only  render  it  trans- 
parent, but  do  not  dissolve  it.  A  good  means  of 
obtaining  a  concentrated  solution  of  silicic  acid  in 
chlorhydric  acid  consists  in  dissolving  precipitated 
silicate  of  protoxide  of  copper  in  chlorhydric  acid, 
and  then  precipitating  the  copper  by  means  of 
sulphuretted  hydrogen.  (Doveri,  Ann.  Cii.  et 
Phys.,  (3.)  21.  40.)  In  like  manner,  if  a  solution 
of  nitrate  of  silver,  acetate  of  lead,  sulphate  of 
iron,  or  some  other  metallic  salt  (instead  of  sul- 
phate of  copper)  be  poured  into  the  solution  of  an 
alkaline  silicate,  an  abundant  precipitate  of  mixed 
silicic  acid  and  the  metallic  silicate  may  be  ob- 
tained. These  metallic  silicates  are  entirely  sol- 
uble in  dilute  acids,  and  furnish  a  convenient 
means  of  obtaining  concentrated  solutions  of  sili- 
ca in  acids.  (Doveri,  loc.  cit.,  pp.  51,  52.) 

Though  the  more  or  less  easy  solubility  of  silicic 
acid  in  water,  and  many  acids  is  well  known,  the 
fact  that  very  considerable  quantities  of  it  may  be 
thus  dissolved  seems  to  be  less  generally  accepted. 
Even  after  it  has  assumed  the  condition  of  a  jelly, 
it  is  easy  to  prepare  from  it  solutions  containing  5 

?er  cent  or  more,  which  are  perfectly  permanent, 
n  making  such  solutions  the  chief  point  is,  that 
the  gelatinous  acid  to  be  acted  upon  shall  be 
obtained  in  a  condition  as  extended  as  possible, 
and  be  maintained,  as  it  were,  in  the  nascent  state 
until  it  is  ready  to  be  dissolved.  For  this  purpose 
an  aqueous  solution  of  silicated  alkali  (commer- 
cial waterglass)  is  diluted  until  it  contains  no 
more  than  3%  of  silica,  and  then  treated  at  the 
ordinary  temperature  with  chlorhydric  acid  of  1.1 
(a)  1.13  sp.  gr.,  the  mixture  being  stirred  violently, 
and  the  acid  added  as  rapidly  as  possible  until  an 
excess  of  it  is  present;  the  excess  of  acid  is  now 
carefully  neutralized  with  new  portions  of  the 
solution  of  alkaline  silicate,  until  only  a  slight 
trace  of  tree  acid  remains.  As  the  point  of  neu- 
tralization is  approached  the  liquid  becomes 
slightly  milky  and  exhibits  a  yellowish-red  opales- 
cence,*  at  the  first  appearance  of  which,  or  better 
just  before  it  appears,  the  addition  of  the  alkaline 
solution  should  cease,  lest  a  thick  jelly  be  sud- 
denly formed;  the  liquid  should  then  be  slowly 
heated  to  a  temperature  not  exceeding  31.25°,  the 
heat  being  maintained  as  uniform  as  possible  by 
means  of  constant  stirring.  Under  these  circum- 
stances, gelatinization  usually  occurs  in  the  course 
of  the  first  half-hour,  and  long  before  the  temper- 
ature has  risen  to  31°.  The  jelly  obtained  is,  in 
the  first  few  seconds  of  its  existence,  exceedingly 
loose  and  only  slightly  coherent,  but  in  a  very 
short  time,  if  left  to  itself,  it  acquires  a  more  com- 
pact consistence,  which  is  adverse  to  its  solubility. 
Hence  the  first  moment  of  its  formation  must  be 
carefully  observed,  and  as  soon  as  this  occurs,  the 
whole  mixture  must  be  quickly  poured  into  half 
its  weight  of  cold  water,  contained  in  another 
vessel,  in  order  to  prevent,  as  much  as  possible, 
the  further  progress  of  the  gelatinization,  though 


*  This  cloudiness  disappears  on  the  addition  of  a  fevv 
drops  of  acid. 
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this  is  not  always  to  be  entirely  avoided.  The  best 
result,  i.  e.  a  completely  soluble  jelly,  is  obtained 
when  the  neutralization  of  the  liquid  above  de- 
scribed is  not  carried  to  the  point  of  opalescence ; 
in  which  event  the  gelatinization,  on  the  applica- 
tion of  heat,  takes  place  somewhat  later  than  in 
the  case  described,  in  which,  for  the  sake  of  rapid- 
ity, opalescence  was  induced,  and  also  progresses 
more  slowly  after  it  has  begun,  so  that  it  is  easy 
to  stop  the  process  at  the  right  moment,  and  ob- 
tain the  jelly  in  a  suitable  condition.  The  atten- 
uated jelly  thus  obtained  is  thrown  upon  a  filter 
of  open  cotton  cloth,  like  lawn,  tied  across  one 
end  of  a  glass  cylinder,  and  washed  with  cold 
water  until  the  foreign  salts  are  removed  ;  the  pro- 
cess of  washing  should  be  a  continuous  one,  and 
the  jelly  must  be  kept  constantly  covered  with 
water  in  order  to  prevent  it  from  contracting. 
When  prepared  with  proper  care,  the  washed  jelly 
is  completely  soluble  in  boiling  water,  and  to  a 
considerable  extent  in  cold  water.  In  order  to 
dissolve  it  it  should  be  mixed  with  an  equal  vol- 
ume of  water,  and  the  whole  boiled  during  12  @ 
16  hours  in  a  deep  flask,  water  being  added  from 
time  to  time  in  order  to  replace  that  which  evapo- 
rates, at  the  end  of  which  time  all  of  it  will  have 
passed  into  solution  excepting  a  few  small  par- 
ticles which  have  accidentally  acquired  a  some- 
what too  strong  coherence.  Somewhat  more  con- 
sistent jellies  than  that  now  described  will  indeed 
afford  weak  solutions,  but  the  greater  portion  will 
remain  as  an  insoluble  residue.  The  strong  solu- 
tion above  described  may  be  concentrated  by  boil- 
ing it  down  in  a  deep  vessel,  care  being  taken  to 
avoid  unnecessary  contact  with  the  air,  it  being 
easy  to  obtain  in  this  way  solutions  which  contain 
6%  and  more  of  silicic  acid  ;  these  may  be  pre- 
served, unchanged,  in  well-closed  bottles.  These 
solutions,  according  to  their  degree  of  concentra- 
tion are  more  or  less  opalescent  or  perfectly  clear  ; 
the  opalescence  appearing  to  indicate  that  the 
silicic  acid  may  be  in  a  sort  of  intermediate  con- 
dition between  mere  suspension  and  actual  solu- 
tion [pseudo-solution  of  Selmi].  By  operating  over 
sulphuric  acid,  or  in  a  vacuum,  the  concentration 
may  be  pushed  still  further,  solutions  containing 
10%  and  more  of  silica  being  easily  obtained,  and 
if  protected  against  loss  of  water  these  may  be 
subjected  to  long-continued  boiling  without  gelati- 
nizing. The  10%  solution  is  of  a  thickish,  oily 
consistence,  but  is  readily  miscible  with  water. 
When  alcohol  is  added  to  the  solution  containing 
5%  of  silicic  acid,  a  portion  of  the  latter  is  precipi- 
tated as  a  soft,  very  light  powder,  which  is  de- 
posited with  difficulty.  Sulphuric  acid  coagulates 
the  solution.  An  amorphous  powder  is  deposited 
when  the  solution  freezes ;  and  none  of  these 
precipitates  are  soluble  like  the  original  jelly, 
any  more  than  the  residues  which  are  ob- 
tained by  evaporating  the  above  solutions.  The 
soluble  jelly  dissolves  much  more  rapidly  in  am- 
monia-water than  in  pure  water ;  but  by  long- 
continued  boiling  the  ammonia  appears  to  be  ex- 
pelled, and  the  solution  thus  obtained  behaves  like 
the  aqueous  solution.  These  aqueous  solutions  of 
silica  have  no  action  on  the  color  of  litmus  ;  their 
taste  is  somewhat  astringent,  but  not  in  the  least 
acid.  (H.  Kuehn.  ./.  pr.  Ch.,  1853,  59.  pp.  1-6.) 
A  sample  of  silicic  acid,  prepared  by  passing  a 
current  of  carbonic  acid  through  a  solution  of 
soluble  glass,  washing  the  gelatinous  precipitate 
first  with  water,  then  with  cold  dilute  chlorhydric 
acid,  and  finally  again  with  water,  until  all  the 
chlorhydric  acid  was  removed,  tested  while  still 
moist,  had  the  following  solubility  :  100  pts.  of 


1  pure  water  dissolved  0.021  pt.  of  it.  100  pts.  of 
water,  through  which,  as  it  was  in  contact  with  the 
silicic  acid,  an  uninterrupted  stream  of  carbonic 
acid  was  passed  during  a  week,  dissolved  0.0136 
pt.  of  Si  O2.  100  pts.  of  dilute  chlorhydric  acid, 
of  1.088  sp.  gr.,  in  which  the  silicic  acid  was  di- 
gested in  the  cold  during  11  days,  dissolved  0.0172 
pt.  of  Si  Oi.  100  pts.  of  a  sofution  of  carbonate 
of  ammonia,  containing  5  pts.  of  sesquicarbonate 
of  ammonia  to  95  pts.  of  water,  dissolved  0.02  pt. 
of  Si  O?.  100  pts.  of  a  solution  of  carbonate  of 
ammonia,  containing  only  0.1%  of  the  sesquicar- 
bonate, dissolved  0.062  pt.  of  Si  62-  100  pts.  of 
ammonia-water,  containing  19.2%  of  N  Hs,  dis- 
solved 0.071  pt.  of  Si  62.  100  pts.  of  ammonia- 
water,  containing  1.6%  of  N  H3,  dissolved  0.0986 
pt.  of  Si  O2.  (Struckmann,  Ann.  Ch.  u.  Pharm., 
1855,  94.  337.) 

In  criticising  Struckmann's  paper,  Liebig  re- 
marks that  the  solubility  of  silicic  acid  in  water 
depends  in  great  measure  upon  the  comparative 
amount  of  water  in  presence  of  which  it  is  set 
free  by  the  action  of  dilute  acids,  or  carbonic  acid, 
on  solutions  of  its  alkaline  salts.  If  water  is  pres- 
ent in  sufficient  quantity  to  retain  the  silicic  acid, 
much  more  of  this  will  remain  in  solution  than 
can  be  dissolved  by  digesting  the  gelatinous  acid 
with  water.  1  pt.  of  Si  Oz  can  thus  be  held  in 
solution  in  500  pts.  of  water.  The  presence  of 
ammonia,  carbonate  of  ammonia,  or  chloride  of 
ammonium  (in  solutions  of  which  silicic  acid  is 
remarkably  insoluble)  diminishes  the  power  of 
water  to  retain  silica  in  solution.  In  all  cases  the 
solubility  of  silicic  acid  is  greater  in  dilute  than  in 
strong  solutions  of  caustic  ammonia.  (Liebig, 
Ann.  Ch.  u.  Pharm.,  1855,  94.  373.) 

H.  Ludwig  (from  Arch,  der  Pharm.,  (2.)  84. 
129  ;  in  Liebig  $-  Kopp's  J.  B.,Jilr  1855),  suggests 
that  the  silica  examined  by  Struckmann  may  not 
have  been  pure,  but  rather  a  hyperacid  silicate  of  an 
alkali.  According  to  Ludwig's  own  experiments, 
the  hydrated  silica  obtained  by  precipitating  a 
solution  of  silicate  of  potash  with  chloride  of  am- 
monium retains  most  persistently  a  certain  amount 
of  potash,  and  also  some  ammonia;  it  is  soluble  in 
about  10000  pts.  of  water.  Even  the  precipitate 
prepared  by  adding  an  excess  of  chlorhydric  acid 
to  a  solution  of  silicate  of  potash  retains  a  portion 
of  potash ;  this  was  somewhat  soluble  in  water, 
even  after  having  been  ignited,  1  pt.  of  it  dissolv- 
ing in  about  25000  pts.  of  water. 

Maschke  also  remarks,  that  the  results  of  his 
experiments  do  not  coincide  with  those  of  Struck- 
mann. M.  operated  upon  the  stiff  jelly  obtained 
by  passing  a  current  of  carbonic  acid  through  a 
dilute  solution  of  waterglass,  this  jelly  being  first 
washed  as  thoroughly  as  possible  with  distilled 
water,  then  stirred  about  in  water  which  had  been 
acidulated  with  a  few  drops  of  chlorhydric  acid, 
and  finally  again  thrown  upon  a  filter,  and  again 
washed  with  distilled  water.  As  thus  obtained,  the 
hydrated  silica  is  tolerably  pure,  but  retains  most 
obstinately  traces  of  chlorhydric  acid  ;  after  being 
digested  with  frequent  agitation  at  the  ordinary 
temperature  during  three  days,  it  was  found  that 
100  pts.  of  water  had  dissolved  0.09  pt.  of  silicic 
acid,  and  that  100  pts.  of  carbonic  acid- water  had 
dissolved  0.078  pt.  of  silicic  acid.  But  the  hydrated 
silicic  acid  behaves  very  differently  towards  water 
when  heated  therewith  for  a  long  time  in  closed  ves- 
sels upon  the  water-bath,  for  in  this  case  complete 
solution  ensues,  —  even  the  addition  of  water  is  un- 
necessary, since  the  jelly  itself  becomes  fluid  when 
thus  heated.  Such  a  -liquefied  jelly  contains  in 
100  pts.  2.49  pts.  of  silicic  acid  ;  it  is  not  precipi- 
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tated  even  by  very  considerable  quantities  of  alco- 
hol, but  concentrated  saline  solutions,  as  those  of 
carbonate  of  ammonia,  chloride  of  sodium,  and 
chloride  of  calcium,  cause  it  to  gelatinize.  When 
allowed  to  evaporate  spontaneously,  the  liquefied 
jelly  at  length  becomes  a  thick  syrup,  and  finally 
solidifies  to  a  mass  insoluble  in  water.  (0. 
Maschke,  J.  pr.  Ch.,  1856,  68.  234.) 

Steam  having  been  passed  into  a  large  potter  s 
kiln,  more  than  two  hundred  pounds  of  silica  were 
dissolved,  several  pounds  of  it  being  subsequently 
deposited  in  the  form  of  snow  around  the  openings 
by  which  the  steam  escaped  from  the  kiln,  and 
upon  those  places  which  were  not  heated  to  red- 
ness. (Jeffreys,  Ann.  Min.,  1841,  (3.)  19.  474; 
compnre  Dumas,  C.  R.,  13.  932.)  Soluble  in 
aqueous  solutions  of  the  caustic  alkalies,  espe- 
cially if  these  are  warm,  and  with  still  greater 
ease  at  the  high  temperatures  produced  by  heating 
the  liquid  under  strong  pressure  in  closed  vessels. 

Soluble  in  aqueous  solutions  of  the  basic  alkaline 
silicates  (liquor  silicum).  (Fuchs  &  Pettenkofer.) 
Also  soluble  in  aqueous  solutions  of  carbonate  of 
potash  and  carbonate  of  soda.  Freshly  precipi- 
tated, unignited  silica  dissolves  even  in  a  cold 
aqueous  solution  of  potash,  with  evolution  of  heat ; 
artificially  prepared  silica,  after  strong  ignition, 
also  dissolves  completely  but  slowly  in  a  cold 
solution,  and  rapidly  in  a  boiling  solution  of  pot- 
ash. The  different  kinds  of  opal  behave  like  pre- 
cipitated silica;  of  all  the  varieties,  hyalite  dis- 
solves the  most  slowly  in  a  cold  solution  of  pot- 
ash. Quartz,  even  in  a  state  of  minute  division, 
is  perfectly  insoluble  in  a  cold  solution,  and  dis- 
solves only  very  slowly  and  with  great  difficulty 
in  a  boiling  solution  of  potash.  (Fuchs,  Sckw., 
24.  378;  67.418  [Gm.].) 

Hydrated  silicic  acid  is  very  abundantly  solu- 
ble in  a  boiling  aqueous  solution  of  carbonate  of 
soda  separating  out  again,  as  a  jelly,  as  the  solu- 
tion cools.  ( Pfaff,  Schweigger's  Journ.  fur  Ch.  u. 
Phys.t  29.  383  [T.].)  Boiling  aqueous  solutions 
of  the  carbonates  of  soda  and  potash  dissolve 
moderately  ignited  silica  or  its  hydrate  in  large 
quantity,  depositing  it  again  as  a  jelly  on  cooling. 
(Pfaff,  Schw.,  29.  383  [Gm.}.)  Powdered  quart/,  is 
the  least  soluble  ;  opal  and  ignited  silica  are  more 
readily  dissolved,  and  unignited  silica  most  readily 
of  all.  (H.  Rose.)  If  alumina  is  mixed  with 
the  silica  it  remains  undissolved,  in  combination 
with  a  large  portion  of  the  silica  and  some  of  the 
alkali.  (Forchhammer.)  Recently  precipitated, 
and  still  moist  silica  is  soluble  in  aqueous  solu- 
tions of  the  carbonates  of  potash  and  soda,  as  was 
first  noticed  by  Pfaff.  This  solution  may  occur 
at  a  very  moderate  heat,  and  is  then  unattended 
with  any  evolution  of  carbonic  acid.  It  can  hardly 
be  believed  that  an  amount  of  bicarbonate  of  the 
alkali  is  formed  proportional  to  the  silica  dissolved, 
since  recently  precipitated  silica  is  even  soluble  in 
the  bicarbonates  of  potash  and  soda,  though  very 
much  more  difficultly,  and,  as  it  would  appear, 
in  much  smaller  quantity  than  in  the  normal  car- 
bonates. Carbonate  of  ammonia  appears  to 
exert  only  a  very  slight  solvent  action  upon  re- 
cently precipitated  silica ;  but  when  the  latter  is 
ted  with  caustic  ammonia  no  inconsiderable 
quantity  of  it  is  taken  up;  this  separates  again  as 
the  ammonia  evaporates.  (C.  J.  B.  Karsten, 
Pogg.  Ann.,  1826,  6.  pp.  356,  357.)  Readily 
soluble  in  a  tolerably  concentrated,  almost  boiling 
solution  of  carbonate  of  potash  ;  the  strong  solu- 
tion solidifies  to  a  non-gelatinous  mass  on  cooling, 
but  hot  dilute  solutions  gelatinize  on  coolin"-. 
(.Maschke,  J.  pr.  Ch.,  1856,  68.  237.)  Pulveru- 


lent silica,  obtained  by  evaporating  the  gelatinous 
hydrate  to  dryness  upon  a  water-bath,  is  soluble 
iii  a  boiling  aqueous  solution  of  carbonate  of  soda. 
(Berzelius,  Pogg.  Ann.,  1829,16.  388.)  From  a 
concentrated  solution  in  a  boiling  solution  of  alka- 
line carbonate  much  of  the  silica  separates  as  a 
jelly  on  cooling,  but  if  the  hot  solution  is  diluted 
with  boiling  water,  the  silica  will  remain  dissolved, 
even  when  the  solution  has  become  cold,  a  small 
portion  only  separating  after  a  time,  if  the  carbo- 
nated alkali  was  completely  saturated  with  it.  In 
this  dilute  solution  the  alkali  may  be  saturated 
with  an  acid  without  precipitating  any  of  the 
silica,  this  having  been  dissolved  by  the  water 
rather  than  by  the  alkali.  (Berzelius,  Lehrb.,  1. 
668.)  On  the  addition  of  chloride  of  ammonium, 
or  other  ammonia-salt,  to  the  solution  in  carbonate 
of  soda  silica  is  precipitated,  —  a  good  test  for  the 
presence  of  the  latter  being  thus  afforded.  (A. 
Mueller,  J.  pr.  Ch.,  1860,  80.  118.)  When  in 
the  gelatinous  condition,  silica  is  "  very  sensibly 
soluble"  in  butylarnin.  (A.  Wurtz,  Ann.  Ch.  et 
Phys.,  (3.)  42.  166.)  Gelatinous  silicic  acid  is 
very  slowly  and  sparingly  dissolved  by  sulphuric, 
nitric,  and  chlorhydric  acids.  These  acids  dis- 
solve the  largest  quantity  when  a  compound  of 
silica  with  a  fixed  alkali,  in  which  the  latter  pre- 
dominates, is  mixed  with  an  excess  of  the  acid  in 
a  state  of  great  dilution,  —  so  that  the  silica,  at 
the  moment  of  its  separation  from  the  alkali, 
meets  with  a  sufficient  quantity  of  acid  and  water 
to  dissolve  it.  From  these  solutions,  ammonia, 
carbonate  of  ammonia,  potash,  and  soda  precipi- 
tate a  portion  of  the  silicic  acid.  Carbonate  of 
lime  also  precipitates  it,  best  when  the  solution  is 
warm,  and  not  too  dilute.  When  a  solution  of 
silica  in  any  volatile  acid,  excepting  fluorhydric 
acid,  is  evaporated  to  perfect  dryness,  the  Si  O2 
left  as  a  residue  is  insoluble,  either  in  water  or 
acids.  Readily  soluble  in  an  aqueous  solution  of 
fluorhydric  acid.  Neither  amorphous  nor  crystal- 
line silicic  acid  is  at  all  soluble  in  an  aqueous 
solution  of  cane-sugar.  (Pet/holdt.)  All  the 
metallic  salts  of  silicic  acid  are  insoluble  in  water, 
excepting  some  of  those  of  potash,  soda,  and 
lithia. 

SILICATE  OF  ALUMINA. 

I.)  mono. 

a  =  anhydrous.  Occurs  as  the  minerals  Anda- 
lusite,  Cyanite,  and  Sillimunite.  It  is  scarcely,  or 
riot  at  all,  acted  upon  by  acids. 

b  =  hydrated.     Occurs  as  the  mineral  Allophane, 

A12  03,  Si  02  +  5  Aq  or  6  Aq      which    is  decomposed 

by  concentrated  acids, 

the  alumina  being  dissolved  and  the  silica  sepa- 
rated in  the  gelatinous  condition.  It  dissolves 
completely  in  dilute  acids. 

II.)  bi.  As  they  occur  in  nature,  the  kaolins  or 
(Kaolin.)  clays  very  frequently  contain, 

A12  03,  2  Si  02  +  2  Aq     besides  other  impurities,  an 
excess  of  silica.      Clays  do 
not  dissolve  in  dilute  chlorhydric  or  nitric  acid. 
(Forchhammer.)     They  are   attacked    by  strong 
acids,  but,  as  a  rule,  the  alumina  only,  and  not 
the  silica,  is  dissolved.     Hot  sulphuric  acid  de- 
composed many  of  them  almost  completely,  with 
separation  of  silica.     When  carefully  heated  until 
the  whole  of  its  water  is  expelled,  clay  still  re- 
mains soluble  in  sulphuric  acid  and  potash ;  by 
ignition,  however,  its  solubility  is  destroyed.  [Gm., 
•  3.  415.]     When  plastic  clay  is  calcined  at  a  dull 
I  red  heat,  too  high  a  temperature  being  avoided,  it 
j  is  rendered  much  more  soluble  in  acids  than  it 
was  in  its  crude,  hydrated  condition.     (Compare 
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Ordway,  Am.  J.  Sci.,  1 858,  (2.)  26.  203,  note.)  By 
boiling  clay  with  a  solution  of  potash,  a  double 
silicate  of  alumina  and  potash  is  formed,  which  is 
dissolved  more  perfectly  in  proportion  to  the  ex- 
cess of  potash  employed.  [Gm.,  3.  415.]  Ac- 
cording to  Brongriiart  and  Malaguti,  boiling  pot- 
ash-lye abstracts  a  certain  amount  of  silica  (^  of 
the  whole)  from  many  varieties  of  kaolin,  and 
according  to  Bauer,  potash-lye  is  capable  of  ab- 
stracting £  of  the  silicic  acid  from  ignited  kaolin 
ofZettlitz;  but  according  to  Rammelsberg  (Min- 
eralchemie,  pp.  572,  575),  and  Stephan,  bisilicate 
of  alumina  (A12  O3,  2  Si  O2  +  2  Aq)  is  dissolved 
out  as  such,  when  kaolin  is  repeatedly  boiled  with 
potash-lye,  almost  pure  silica  being  left  behind. 

The  mineral  HaUoysite  contains  more  water 
than  kaolin,  being  of  composition  A12  03, 2  Si  O2  + 
4  Aq.  It  is  easily  decomposed  by  concentrated 
acids. 

III.)  di.  Occurs  as  the  mineral  Collyrite,  which 
2  A12  03,  Si  02  +  9  Aq  is  decomposed  by  acids,  the 
solution  yielding  a  jelly  on 
evaporation. 

IV.)  sesqui.     Occurs  as   the  mineral  Pholerite, 

2  A12  O3,  3  Si  02  +  4  Aq     which  is  insoluble  in  nitric 

acid.     (Guillemin.) 

Besides  these  silicates  of  alumina  there  are 
various  other  ill-defined  basic  compounds. 

V.)  2  A12  03,  9  Si  02  +  4  Aq      Occurs  as  the  min- 
eral      Pyrophillite. 
Partially  soluble  in  sulphuric  acid. 

SILICATE  OF  ALUMINA  &  OF  BARYTA. 

I.)  (3  Ba  0,  Si  02)  ;  4  (A12  03,  2  Si  02)  +  12  Aq  O  C- 

curs 

as  the  mineral  Edingtonite.  Decomposed  by  acids, 
with  separation  of  gelatinous  silica. 

II.)  2BaO,3Si02;2(Al203,3Si02)  +  10Aq  Occurs 

as  the 

mineral  Harmotome.  When  finely  powdered,  it  is 
completely,  though  difficultly  decomposed  by  hot 
chlorhydric  acid,  silica  being  separated  in  the  pul- 
verulent state. 

SILICATE  OF  ALUMINA  &  OF  GLUCINA. 

I.)  Al,  03, 3  Si  02 ;  Gl,  03.  3  Si  02  Occurs  in  nature 
as  Beryl,  Emer- 
ald, &c.  It  is  not  decomposed  by  acids,  or  only 
partially  by  sulphuric  acid  after  strong  ignition. 

II.)  (EucJase.)     Unacted  upon  by  acids. 

3  A12  03,  2  G12  03,  6  Si  02  +  3  Aq 

SILICATE  OF  ALUMINA  &  OF  LIME. 

I.)  CaO,  Si02;  Al,  03,  Si  02  Occurs  as  the  min- 
eral Anorthite.  Com- 
pletely decomposed  by  concentrated  chlorhydric 
acid,  with  separation  of  pulverulent  silica. 

II.)  2  (Ca  0,  Si  02) ;  Al,  03,  Si  02  +  Aq  Occurs  as 

the  min- 
eral Prehnite.  Only  imperfectly  acted  upon  by 
acids;  but  after  strong  ignition  or  fusion,  acids 
decompose  it  completely,  forming  a  jelly,  (v. 
Kobell.) 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  ( W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci.,  1848, 
(2.)  5.403.) 

III.  a.)  Ca  0,  Si  02  •,  Al,  03,  2  Si  02  Occurs  as  the 

mineral  Ers- 
byite  (Lime-labradorite). 

III.  b. )     Ca  0.  Si  02  ;  Al,  03,  2  Si  02  +  3  Aq    Occurs 

as    the 

mineral  Scolecite  (Lime-mesotype).  Readily  de- 
composed by  chlorhydric  acid,  but  without  separa- 


tion  of  gelatinous  silica.  Partially  soluble  in 
oxalic  acid,  with  separation  of  oxalate  of  lime. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  ( W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci.,  1848, 
(2.)  5.403.) 

III.  c.)   Ca  0,  Si  02  ;  AJ2  03,  2  Si  02  4-  4  Aq       Occurs 

as    the 

mineral  Levyne.  When  pulverized,  it  is  decom- 
posed by  acids,  without  gelatinizing. 

IV.  a.)    CaO,2Si02;  A1203,  2Si02  +  3Aq    Occurs 

as    the 

mineral  Caporcianite.  Easily  soluble  in  acids, 
with  separation  of  gelatinous  silica. 

IV.  b. )   Ca  0,  2  Si  02 ;  A12  03,  2  Si  02  +  4  Aq  Occurs 

as    the 

mineral  Lnumonite.  Easily  soluble  in  chlorhydric 
acid,  with  separation  of  a  siliceous  jelly.  It  gelat- 
inizes also  with  nitric  acid,  but  is  not  affected  by 
sulphuric  acid  unless  this  is  hot. 

IV.  c.)   CaO,  2Si<Y,  Al203,2Si02  +  6Aq     Occurs 

as    the 

mineral  Chabazite.  When  powdered,  it  may  be 
completely  decomposed  by  chlorhydric  acid, 
though  this  is  only  accomplished  with  difficulty. 

V.  a.)   Ca  0,  2  Si  02;  A12  03,  4  Si  02  +  5  Aq  Occurs 

as   the 

mineral    Heulandite.      Readily    decomposed    by 
chlorhydric  acid,  with  separation  of  viscid  silica. 
V.  b. )   Ca  0, 2  Si  02  ;  A12  03,  4  Si  02  +  6  Aq     Occurs 

as   the 

mineral  Stilbite  (Desmine).  Slowly  but  com- 
pletely decomposed  by  concentrated  chlorhydric 
acid,  with  separation  of  viscid  silica. 

VI.)  2  (Ca  0,Si  0,);  2  A12  03,  3  Si  03    Occurs  as  the 

mineral  Bar- 

sowite,  which  gelatinizes  easily  when  heated  with 
chlorhydric  acid. 

VII. )  3  (2  Ca  0,  Si  02)  ;  2  (2  Al,  03,  3  Si  02)     Occurs 

as   the 

mineral  Meionite.  Completely  decomposed  by 
chlorhydric  acid,  with  separation  of  gelatinous 
silica. 

SILICATE  OF  ALUMINA,  OF  LIME  &  OF  POT- 
ASH. 

I)  KO,  Si0252(CaO,Si02);     Occurs  as  the  min- 

3  (A12  03,  3  Si  02)  +  15  Aq  eral        Phillipsite 

( Lime-harmotome ) . 

Easily  and  completely  decomposed  by  chlorhydric 
acid,  with  separation  of  gelatinous  silica. 

II.)   Ca  0,  K  O,  Si  02  ;  A12  03,  Si  02  +  4  Aq     Occurs 

as   the 

mineral  Gismondine.  Readily  and  completely 
soluble  in  chlorhydric  acid,  the  solution  yielding  a 
siliceous  jelly  on  being  evaporated. 

SILICATE  OF  ALUMINA,  OF  LIME  &  OF  SODA. 

I.)  Ca  0,  Si  02 ;  Na  0,  Si  02;  Occurs  as  the  min- 
A12  03,  2  Si  02  +  6  Aq  eral  G melinite  ( So- 

da-chabazite).  Com- 
pletely decomposed  by  chlorhydric  acid,  with  sep- 
aration of  gelatinous  silica. 

II.)  Ca  0,  Si  02 ,  Na  0,  Si  02  ;  Oc™*s  a.s  ^he  ™n- 
2  Al,  03,  7  Si  02  +  18  Aq  eral  Faujasite.  Sol- 

uble in  chlorhydric 
acid. 

SILICATE  OF  ALUMINA  &  OF  POTASH. 
I. )  K  0,  2  Si  02  5  A12  03,  2  Si  02       Occurs    as    the 
mineral  Leucite. 

The  powdered  mineral  is  completely  decomposed 
by  acids,  with  separation  of  pulverulent  silica. 
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Decomposed  and  dissolved   to  a  certain  extent 
by  carbonic   acid-water   and    also  even   by  pure 
\v:iter.     (W.   B.  &   R.  E.  Rogers,  Am.  J.  Sci. 
18,  (2.)  5.403.) 

II.)  K  0, 3  Si  02;  A12  03,  3  Si  02      Occurs    as    the 
mineral     Ortho- 

clase  (Feldspar),  which  is  not  acted  upon  to  any 
great  extent  by  acids.  Powdered  feldspar  dis- 
solves with  difficulty  and  only  partially  in  hot 
chlorhydric  acid.  (G.Rose.)  When  finely  pow- 
dered feldspar  is  exposed  to  a  prolonged  digestion 
in  sulphuric  or  chlorhydric  acid  a  portion  of 
the  mineral  is  dissolved,  even  at  the  ordinary 
temperature  ;  30  grains  of  potash  feldspar  being 
digested  during  12  hours  in  chlorhydric  acid,  at 
15.56°,  lost  nearly  a  grain  in  weight,  the  solution 
containing  both  chloride  of  potassium  and  chloride 
of  aluminum.  (W.  B.  &  R.  E.  Rogers,  Am.  J. 
Sci.,  1848,  (2.)  6.  396.)  It  is  decomposed  and 
dissolved  to  a  certain  extent  by  carbonic  acid- 
water,  and  also  even  by  pure  water.  (W.  B.  & 
R.  E.  Rogers,  Am.  J.  Sci.,  1848,  (2.)  5.  pp.  403, 
404.)  If  powdered  feldspar  is  ignited  and  then 
boiled  with  milk  of  lime  it  gives  up  potash  to  the 
water,  the  lime  taking  the  place  of  potash  in  the 
compound.  (Fuchs,  Zierl.)  When  in  a  state  of 
minute  division,  feldspar  is  not  sensibly  acted  upon 
by  water  at  a  temperature  of  100°;  at  125°,  in  a 
Papin's  digester,  it  renders  the  water  feebly  alka- 
line ;  at  150°  strongl,  and  at  220°  still  more 
strongly  alkaline.  (Forchammer,  Pogg.  Ann.,  35. 
353  [Gm.].) 

SILICATE  OF  ALUMINA  &  OF  SODA. 

I. )   Na  0,  Si  02  ;  A12  03,  2  Si  02  +  2  Aq      Occurs     as 

the  mineral 

Natrolite  (Soda-mesotype).  Readily  soluble  even 
after  ignition,  in  chlorhydric  acid,  ^ith  separation 
of  gelatinous  silica. 

Easily  soluble  in  oxalic  acid.  (Fuchs.)  De- 
composed and  dissolved  to  a  certain  extent  by 
carbonic. acid- water,  and  also  even  by  pure  water. 
( W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci.,  1848,  (2.) 
5.  403.) 

II- )  Na  0,  2  Si  02  ;  A12  03,  2  Si  02  +  2  Aq  Occurs  as 

the  min- 
eral Analcime.  Readily  decomposed  by  chlorhy- 
dric acid,  with  separation  of  gelatinous  silica. 
After  the  mineral  has  been  ignited,  however,  the 
decomposition  becomes  more  difficult. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  (W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci., 
1848,  (2.)  5.  403.) 

III.)  Na  0,  3  Si  02 ;  A12  03)  3  Si  02  Occurs  as  the 

mineral  Albite 

(soda- feldspar),  which  is  not  decomposed  by  alka- 
line solutions  or  by  acids,  but  is  acted  upon  to  a 
certain  extent  by  hot  acids. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  (W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci., 
1848,  (2.)  5.  pp.  403,  404.) 

SILICATE  OF  AMTL. 

I.)  di.  Insoluble  in  water,  by  which  it  is  very 
("  Protosilicate  »  [C10  Hu  0,  Si  0]  of  Ebelmen.)  slowly 
2C10HnO,Si02  d  e  - 

com- 
posed. Soluble  in  all  proportions  in  alcohol, 
ether,  and  hydrate  of  amyl( fusel-oil).  (Ebelmen, 
Ann.  Ch.  et  Phys.,  (3.)  16.  155.) 

SILICATE  OF  BARYTA.  One  part  of  silica 
fused  with  2  pts.  or  more  of  baryta  yields  a  com- 
pound soluble  in  acids.  (Kirwau  ;  Vauquelin.) 


As  prepared  in  the  wet  way,  by  adding  an  aque- 
ous solution  of  baryta  to  a  solution  of  waterglass, 
it  is  readily  soluble  in  an  excess  of  a  solution  of 
waterglass.  (Bolley.) 

SILICATE  OF  CERIUM.  Occurs  as  the  mineral 
2  Ce  0,  Si  02  +  Aq  Cerite.  When  finely  powdered 
it  dissolves  easily  in  chlorhy- 
dric acid,  with  separation  of  gelatinous  silica. 
After  having  been  ignited  it  is  more  easily  soluble 
in  acids  than  before. 

SILICATE  OF  COPPER. 

a  =  CuO,  Si02  +  Aq      Occurs   as   the    mineral 
Dioptase.     Soluble  in  hot 

nitric  and  chlorhydric  acids,  with  separation  of 
gelatinous  silica. 

Unacted  upon  by  a  solution  of  caustic  potash, 
but  dissolves,  with  separation  of  silica,  in  solutions 
of  caustic  or  carbonated  ammonia.  (Damour.) 

b  =  Cu  0,  Si  O2  +  2  Aq     Occurs   as   the   mineral 
Chrysocolla.          Decom- 
posed by  chlorhydric  and  other  acids,  with  sep- 
aration of  gelatinous  silica. 

SILICATE  OF  ETHYL. 

I.)  mono.  Permanent.  Insoluble  in  water, 
("  Bisilicate  "  [C4  H5  0,  2  Si  0],  of  Ebelmen.)  and  only 
C4H50,Si02  very 

slowly  de- 
composed by  contact  therewith.  Soluble  in  all 
proportions  in  alcohol,  and  ether ;  also  soluble  in 
the  other  silicates  of  ethyl.  (Ebelmen,  Ann.  Ch. 
et  Phys.,  (3.)  16.  pp.  150,  153.) 

II.)  bi.  Soluble  in  alcohol,  and  ether,  and  in 
("  Quadrisilicate  "  [C4  E5  monosilicate  and  disili- 
°;  H5  o?2°s' of1*  Cn>)  cate  of  eth?L  (Ebelmen.) 

III.)  di.  Insoluble  in  water,  but  is  slowly  de- 
("  Protosilicate  "[C4  H5  0,  Si  0]  of  Ebelmen.)  composed 
2C4H50,Si02  thereby. 

Soluble 

in  all  proportions  in  alcohol,  and  ether.  (Ebel- 
men, Ann.  Ch.et  Phys.,  (3.)  16.  145.) 

SILICATE  OF  GLUCINA. 

I.)  basic.     Occurs  as  the  mineral  Phenacite. 
2  G12  03,  3  Si  02 

SILICATE  of  protoxide  OF  IRON. 
I.)  normal. 
Fe  0,  Si  02 

II.)  basic.    Chlorhydric  acid  extracts  the  oxid 
2  Fe  0,  Si  02      of  iron,  and  leaves  the  silica  undis- 
solved.     (Mitscherlich,  and  others.) 
Occurs  native  as  Fayalite,  a  mineral  easily  attacked 
by  acids.     (Delesse.) 

SILICATE  of  sesquioxide  OF  IRON. 

I.)  Fe2  03,  3  Si  02  +  3  Aq     Occurs  as  the  mineral 
Chloropal.       Insoluble 

n  cold  acids,  but  soluble  in  hot  sulphuric,  chlor- 
hydric, and  nitric  acids,  with  separation  of  gelati- 
nous silica.  (Berthier.) 

II.)  2  Fe2  03,  9  Si  02  +  2  Aq     Occurs  as  the  min- 
eral      Anthosiderite. 
Acids  decompose  it. 

SILICATE  OF  IRON  &  OF  MAGNESIA. 

I- )  Fe  0,  Si  02 ;  3  (Mg  0,  Si  02)  Occurs  as  a  variety 
of  the  mineral 

Anthrophyllite.  Scarcely  at  all  acted  upon  by 
acids. 

II. )  Fe  0,  Si  02-,  6  (Mg  0,  Si  02)    Occurs  as  a  variety 
of  the  mineral  An- 

\hrophyllite.     Scarcely  at  all  acted  upon  by  acids. 
III.) 

a  =  2  Fe  0,  Si  02  ;  2  (2  Mg  0,  Si  02)      Occurs         in 

nature       as 
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ffyalonderiti,  which  is  difficultly  soluble  in  cold 
concentrated  chlorhydric  acid,  the  solution  yield- 
ing a  jelly  on  being  evaporated.  (Walchncr.) 

b  =  various  compounds.  Varieties  of  the  mineral 
2  Fe  0,  Si  02  ;  4  & -1  (2  Mg  0,  Si  02).  Olivine.  See  un- 
2  Fe  O,  Si  02 ;  13  (2  Mg  0,  Si  02).  der  SILICATE  OF 

MAGNESIA. 

SILICATE  OF  IRON  &  OF  MANGANESE. 

I.)  basic.  Occurs  native  as  Knebelite,  which 
MnO,  Fe  0,  Si  O2  is  decomposed  by  chlorhydric 
acid,  with  partial  solution  and 
separation  of  gelatinous  silica.  (Dcebereiner.) 

SILICATE  OF  LIME. 

I.)  normal.  Insoluble  in  water.  The  native 
CaO,  Si  02  mineral  (Tabular-spar,  Wollastonite)  is 
decomposed  and  partially  dissolved  by 
chlorhydric  acid,  gelatinous  silica  separating  out. 

II.)  bi.  Occurs  as  the  mineral  Olcenite.  When 
Ca  0,  2  Si  02  +  2  Aq  powdered,  this  is  easily  decom- 
posed by  cold  chlorhydric  acid, 
with  separation  of  gelatinous  flakes  of  silica;  but 
after  ignition  it  cannot  be  thus  dissolved,  (v. 
Kobell.) 

Recently  precipitated  silicic  acid  being  added  to 
lime-water  removes  all  the  lime  from  the  solution, 
excepting  a  small  quantity  which  remains  in  com- 
bination with  the  silica,  the  compound  thus  formed 
not  being  completely  insoluble  in  water.  (Gado- 
lin,  Ann.  de  Chim.,  1797,  27.  320.)  As  prepared 
in  the  wet  way,  by  adding  lime-water  to  a  dilute 
solution  of  waterglass,  silicate  of  lime  is  readily 
soluble  in  an  excess  of  the  waterglass  solution. 
(Bolley  ) 

SILICATE  OF  LIME  &  OF  MAGNESIA. 

I.)  Ca  0,  Si  02 ;  2  (Mg  0,  Si  02)  Occurs  as  the 
mineral  Diop- 
side.  Only  very  slightly  acted  upon  by  acids. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  ( W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci'.,  1848, 
(2.)  5.  403.) 

II.)  CaO,  Si02;  3  (Mg  0, Si  02)  Occurs  as  the 
mineral  Tremo- 
lite,  which  is  not  acted  upon  by  acids. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  (W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci., 
1848,  (2.)  5.  pp.  403,  404.) 

SILICATE  OF  LIME  &  OF  POTASH.  Occurs  as 
K  0,  2  Si  02  5  8  (Ca  0,  2  Si  02)  + 18  Aq  the  mineral 
'  Apophyllite. 

The  powdered  mineral  is  easily  decomposed  by 
chlorhydric  acid,  with  separation  of  silica ;  but 
after  ignition  it  is  with  difficulty  acted  upon  by 
chlorhydric  acid. 

When  apophyllite  is  heated  with  water  to  180° 
@  190°,  under  a  pressure  of  10  (a)  12  atmospheres, 
it  dissolves,  and  crystallizes  again  as  the  solution 
cools  (Woehler);  but  at  the  ordinary  temperature, 
even  under  a  pressure  of  12  (S>  79  atmospheres,  no 
trace  of  it  is  dissolved.  (Bunsen.) 

SILICATE  OF  LIME  &  OF  SODA.     Occurs  as 

Na  0,  4  Ca  0,  6  Si  02  +  Aq       the     mineral    Pectolite. 

This    is    very    slowly 

acted  upon  by  chlorhydric  acid,  unless  it  be  in 
powder.  If  the  mineral  is  ignited  before  being 
treated  with  chlorhydric  acid,  the  latter  causes  the 
silica  to  separate  in  the  gelatinous  condition,  (v. 
Kobell.) 

SILICATE  OF  LIME  with  TITANATE  OF  LIME. 
Ca  0,  2  Si  02  ;  Ca  0, 2  Ti  Oz  Occurs  as  the  miner- 
al Spkene  (Titanite). 


When  finely  powdered,  it  is  partially  decomposed 
by  chlorhydric,  and  more  completely  by  sul- 
phuric acid.  Fluorhydric  acid  decomposes  it 
more  easily. 

SILICATE  OF  MAGNESIA. 

La.)  MgO,  Si  02  Insoluble  in  chlorhydric  acid  or 

a  solution   of  caustic   potash. 

(Ebelmen,  loc.  inf.  cit.)     It  occurs  also  in  nature 

as  the  mineral  Enslatite.     Unacted  upon  by  acids. 

(Kenngott.) 

As  prepared  in  the  wet  way,  by  adding  an  aque- 
ous solution  of  magnesia  to  a  dilute  solution  of 
•waterglass,  silicate  of  magnesia  is  readily  soluble 
;  in  an  excess  of  a  solution  of  waterglass.  (Bolley.) 

6  =  2  (Mg  0,  Si  02)  +  Aq    Occurs   as  the  mineral 
Picrosmine. 

c  =  2  (Mg  0,  Si  02)  +  3  Aq     Occurs   as  the  min- 
eral  Kerolite.      It  is 
unacted  upon  by  acids. 

d  =  4  (Mg  0,  Si  02)  +  3  Aq     Occurs  as  the  mineral 
Aphrodite.      Decom- 
posed  by  concentrated  acids,  with  separation  of 
gelatinous  silica. 

II.)  2 MgO,  Si  02  Insoluble  in  water,  or  cold 
dilute  chlorhydric  acid.  De- 
composed by  hot  concentrated  chlorhydric  acid. 
(Ebelmen,  Ann.  Ch.  et  P%s.,  (3.)  33.  57.)  It 
occurs  also  in  nature,  mixed  with  disilicate  of  iron, 
as  the  mineral  Chrysolite  (Olivine)  of  composition 
2  Fe  0,  Si  02 ;  32  dt>  40  (2  Mg  O,  Si  O»).  Chry- 
solite is  not  decomposed  by  chlorhydric  acid,  but 
is  decomposed  by  sulphuric  acid,  with  separation 
of  pulverulent  silica,  (v.  Kobell,  J,  pr.  Ch.,  5.  214 
[Gm.].)  Olivin  is  decomposed  with  the  greatest 
facility  by  chlorhydric  acid,  with  separation  of 
gelatinous  silica.  (Bcrzelius,  in  his  Jahresbericht, 
1836,  15.  217.)  Decomposed  and  dissolved  to  a 
certain  extent  by  carbonic  acid-water,  and  also 
even  by  pure  water.  ( W.  B.  &  R.  E.  Rogers,  Am. 
J.  Sci.,  1848,  5.  403.) 

III.)   2  Mg  0,  3  Si  02  +  2  Aq  &  4  Aq     Occurs  as  the 

mineral  Meer- 
schaum. Decomposed  by  chlorhydric  acid,  with 
separation  of  silica. 

IV.)  5  Mg  0,  6  Si  02  +  4  Aq      Occurs  as  the  min- 
eral Spadaite.    Ea- 
sily decomposed  by  chlorhydric  acid,  with  separa- 
tion of  gelatinous  silica,     (v.  Kobell.) 

V.)  12  Mg  0, 15  Si  02  +  4  Aq  Occurs  as  the  min- 
eral Talc  and 
Steatite.  It  is  not  acted  upon  by  acids. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  ( W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci.,  1 848 
5.  403.) 

VI. )  3  Mg  0,  2  Si  02  +  2  Aq  Occurs  as  the  min- 
eral Serpentine. 

Powdered  serpentine  dissolves  in  concentrated 
chlorhydric  acid,  leaving  a  siliceous  jelly;  it  is 
still  more  easily  acted  upon  by  sulphuric  acid. 

Decomposed  and  dissolved  to  a  certain  extent 
by  carbonic  acid-water,  and  also  even  by  pure 
water.  (W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci  1848 
5.  403.) 

VII.)  4  Mg  0,  3  Si  Os  +  6  Aq     Occurs  as  the  min- 
eral Deweylite  ( Gym- 
nite.) 
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I.)  normal.     Occurs  native  as  Manganese  Spar, 
Mn  0,  Si  0,      or  Rhodonite.     This  is  partially  solu- 
ble in  concentrated  chlorhydric  acid, 
being  completely  decomposed  thereby. 

II.)  basic.     Occurs   as   the    mineral    Tephroite, 
2  Mn  0,  Si02      which  forms  a  stiff  jelly  with  chlor- 
hydric acid,   being  completely  de- 
composed.    (Rammelsberg.) 

SILICATE  of  dinoxide  OF  MERCURY. 

SILICATE  OF  MOLYBDENUM. 

SILICATE  OF  POTASH. 

I.)  mono.  Deliquescent.  Soluble  in  cold  wa- 
KO,SiO,  ter.  (H.Rose.) 

II.)  basic.     Deliquescent.     Readily  soluble  in 

1  @  2  (or  more)  K  O,  Si  02      cold  water,  forming  the 

liquor  silicum,  or  Kiesel- 

feuchtigkeit,  of  the  earlier  chemists.     Also  soluble 
in  aqueous  alkaline  solutions. 

On  adding  to  liquor  silicum  an  acid  in  quantity 
not  sufficient  for  saturation,  there  is  precipitated  a 
compound  of  the  potash  with  excess  of  silica  ;  but 
a  larger  quantity  of  acid  throws  down  thesilicaas 
a  gelatinous  hydrate.  (Dalton.)  For  further  de- 
tails of  the  behavior  of  the  aqueous  solution  with 
acids,  see  under  Silicic  Acid.  If  acetate  of  soda 
be  added  to  a  solution  of  silicate  of  potash,  with 
or  without  an  excess  of  base,  silicic  acid  will  be 
precipitated.  Several  other  soda  salts  may  be 
substituted  for  the  acetate  in  this  experiment. 
(Persoz,  Ann.  Oh.  et  Phys.,  1836,  (2.)  63.445; 
compare  Ordway's  statements,  under  Silicate  of 
Soda.) 

III.)  acid. 

a  =  K  0,  2fc  @  4J  Si  02  Permanent.  Fused  wa- 
(Waterglass.  Soluble  glass.)  terglass  is  slowly,  but 
almost  completely  solu- 
ble in  boiling  water.  (Fuchs.)  More  readily  sol- 
uble in  water  than  the  corresponding  soda-salt, 
the  potash  silicates  being  more  soluble  than  the 
corresponding  soda  compounds.  (Ordway,  Am. 
J.  Sci.,  (2.)  32. 155.)  Potash  silicates,  which  are 
rather  alkaline,  are  more  deliquescent  than  the 
corresponding  soda  silicates.  (Ordway.)  Water- 
glass  is  much  less  readily  soluble  when  contami- 
nated with  earthy  impurities  than  when  pure. 
Fuchs  says  that  an  insoluble  glass  cannot  be  pre- 
pared from  pure  quartz  and  pure  potash.  "  For 
if  we  take  two  pts.  of  quartz  to  one  of  potash  we 
obtain,  as  I  have  convinced  myself,  a  glass  which 
partly  dissolves  in  water."  These  proportions 
would  make  about  K  0,  5  Si  02.  (Ibid.,  p.  162.) 

When  an  aqueous  solution  of  waterglass  is 
evaporated  to  dryness,  there  is  obtained  a  perma- 
nent, hydrated  mass  which  dissolves  very  slowly 
in  cold  water,  but  readily  in  boiling  water.  (Fuchs, 
[  Gm.].)  A  concentrated  aqueous  solution  contain- 
ing 28%  of  anhydrous  K  O,  4  Si  O2  is  of  1.25  sp. 
gr.  (Fnchs.) 

Alcohol,  even  in  small  quantity,  precipitates 
waterglass  from  its  aqueous  solution,  and  thus 
affords  a  means  of  purifying  it  from  other  salts  of 
potash,  which  are  soluble  in  spirit.  (Fuchs,  Kast- 
ner's  Arclnv.,  5.  385.  [Gm.].)  The  alcohol,  how- 
ever, withdraws  potash,  even  in  the  precipitation 
of  the  salt,  and  still  more  on  washing,  until  octo- 
silicate  of  potash  alone  remains.  (Forchhammer.) 

Alcohol,  and  wood-spirit,  precipitates  silicate  of 
potash,  as  such,  from  its  aqueous  solution,  even 
when  this  is  very  dilute.  Contrary  to  the  view 
formerly  held  by  Fuchs,  the  alcohol,  in  this  experi- 
ment, always  effects  a  partial  decomposition  of  the 
silicate,  the  precipitate  thrown  down  being  some-  j 


what  more  siliceous  than  the  original  silicate. 
[Compare  Silicate  of  Soda.]  (Ordway,  Am.  ./. 
Sci.,  (2.)  33.  pp.  27,  29.)  Silicate  of  potash  is 
thrown  down  somewhat  less  readily  and  com- 
pletely than  silicate  of  soda.  The  precipitates 
j  thus  obtained  by  alcohol  are  for  the  most  part 
j  readily  soluble  in  cold  water.  (Ibid.,  32.  pp. 
!  340,  341.) 

In  determining  what  is  the  highest  possible  rela- 
tive proportion  of  silica  capable  of  entering  into 
complete  solution  it  is  very  important  to  eliminate 
the  last  traces  of  foreign  matters  and  to  operate 
only  upon  pure  products.  Fuchs  could  not  get 
much  beyond  K  O,  3|  Si  02,  and  even  this  solu- 
tion he  describes  as  being  usually  lacking  in  clear- 
ness ;  and  Forchhammer  (Pogg.  Ann.,  35.  341 ), 
says  that  while  silicate  of  potash,  in  which  the  oxy- 
gen of  the  acid  is  eight  times  as  great  as  that 
of  the  base  is  still  soluble,  the  slightest  addi- 
tional quantity  of  silica  is  no  longer  dissolved. 
Both  these  observers  evidently  overlooked  the  dis- 
turbing influence  of  minute  portions  of  earthy 
matter.  For  in  reality,  by  operating  with  a  well- 
purified  silicate,  prepared  by  precipitation  with 
alcohol,  as  above  mentioned,  it  is  possible  to  get  at, 
least  as  far  as  K  0,  4£  Si  0«,  or  Na  O,  4£  Si  02, 
and  have  a  solution  perfectly  transparent.  (Ord- 
way, Am.  J.  Sci.,  (2.)  33.  33.) 

For  the  precipitation  of  waterglass  by  salts  of 
potash  and  soda,  and  for  numerous  other  points 
concerning  it,  see  under  Silicate  of  Soda. 

ft  =  hyperacid.  A  hydrated  octosilicate  (K  0, 
8  Si  O2'-f-  x  Aq)  obtained  by  Forchhammer,  by 
precipitating  an  aqueous  solution  of  waterglass 
with  an  excess  of  alcohol,  and  washing  the  pre- 
cipitate with  spirit  of  30%,  so  long  as  the  filtrate 
exhibited  an  alkaline  reaction,  was  only  partially 
soluble  in  hot  water.  The  insoluble  residue  ob- 
tained by  thoroughly  boiling  the  octosilicate  in 
water  contained  K  O,  18  Si  02  -f  9  Aq.  K  O, 
24  Si  O2  is  a  gelatinous  precipitate  insoluble  in 
water.  (Forchhammer.) 

SILICATE  OF  POTASH  &  OF  STRONTIA.  In- 
soluble in  water. 

SILICATE  OF  POTASH  &  OF  ZINC.  Soluble  in 
an  aqueous  solution  of  caustic  potash,  and  in 
acids,  Avith  separation  of  gelatinous  Si  02. 

SILICATE  OF  POTASH  with  TITANATE  OF 
POTASH.  Insoluble  in  water.  While  still  moist 
it  is  readily  soluble  in  concentrated  chlorhydric 
acid.  (H.  Rose.) 

SILICATE  OF  SODA. 

I.)  mono.  Permanent.  Very  soluble  in  water. 
Na  O,  Si  02  +  6,  7,  8,  or  9  Aq  Melts  in  its  water  of 
crystallization. 
(Fritzsche  ;  Hermann.) 

II.)  basic.  See  the  corresponding  potash  com- 
(Liguor  silicum.)  pound. 

III.)  acid. 

a  =  Waterglass.  Permanent.    Slowly  but 

NaO,2@3Hormore)Si02     completely      soluble     in 

boiling  water.     (Fuchs.) 

Fused  waterglass  is  but  little  acted  on  by  cold 
water,  but  when  pure  it  dissolves  without  much 
difficulty  in  water  kept  continually  boiling  ;  though 
the  solution  goes  on  slowly  and  so  evenly  that  bits 
retain  to  the  last  their  exact  original  form,  the 
sharp  angles  even  not  being  rounded.  (Ordway, 
Am.  J.  Sci.,  (2.)  32.  337.)  For  making  a  liquid 
or  pasty  silicate,  the  glass  coarsely  ground  may  be 
boUed  with  water  till  the  solution  stands  at  about 
25°  B.  after  cooling.  If  it  is  made  much  stronger 
than  this  it  will  not  settle  readily.  Some  manu- 
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facturers  dissolve  waterglass  by  blowing  steam 
directly  into  the  water,  but  in  that  case  the  solu- 
tion goes  on  very  slowly,  because  the  heat  is 
insufficient.  It  is  far  better  to  have  an  iron  kettle 
heated  by  a  fire.  After  the  solution  has  been 
allowed  to  deposit  suspended  insoluble  matters, 
it  may  be  concentrated  by  evaporation  to  any 
required  degree,  within  certain  limits.  When  it 
becomes  thick,  the  further  application  of  heat  is 
attended  with  no  little  difficulty  ;  for  the  silicate 
then  rapidly  adheres  to  the  kettle,  and  there  is 
needed  very  diligent  scraping  with  a  chisel-pointed 
bar  to  keep  the  bottom  and  sides  of  the  vessel 
clear  of  the  spongy  coating  ;  and  to  push  the 
evaporation  to  dryness  is  quite  out  of  the  ques- 
tion. A  solution  of  the  silicate  Na  0,  2|  Si  O2 
cannot  conveniently  be  made  stronger  than  50°  B. 
(Orel way,  Am.  ./.  Sci.,  (2  )  32.  162.) 

In  operating  in  the  large  way,  where  solutions 
are  wanted  day  after  day,  it  saves  much  time  and 
fuel  not  to  try  to  dissolve  completely  any  given 
quantity  of  the  glass  in  a  particular  amount  of 
water,  but  always  to  keep  an  excess  of  the  coarsely 
ground  silicate  in  the  kettle,  and  boil,  with  fre- 
quent stirring,  till  the  liquor  acquires  a  sufficient 
strength,  as  shown  by  the  hydrometer.  If  the 
solution  is  dipped  out  hot,  either  the  kettle  must 
be  immediately  filled  again  with  hot  water,  or  the 
glass  also  must  be  taken  out  and  held  back  till 
the  water  becomes  hot,  otherwise  the  silicate  is 
apt  to  stick  together  and  adhere  most  obstinately 
to  the  bottom  of  the  kettle. 

When  a  waterglass  contains  a  greater  portion 
of  silica  than  is  needed  to  constitute  a  tersili- 
cate  (Na  O,  3  SiO2)  its  solution  is  the  work  of 
many  hours.  As  the  relative  amount  of  silica  is 
increased,  the  precise  point  at  which  the  product 
ceases  to  be  integrally  soluble  has  never  yet  been 
ascertained.  (Ordway,  Am.  J.  Sci.,  (2.)  32. 
337.) 

When  boiled  with  a  large  excess  of  water,  fused 
waterglass  tends  to  undergo  decomposition,  a 
small  portion  of  it  being  left  undissolved ;  the 
amount  of  this  insoluble  matter  depending  in 
great  measure  upon  the  quantity  of  water  used. 
In  other  words,  very  siliceous  waterglass  is  not 
integrally  soluble  in  mere  water,  but  dissolves 
without  any  considerable  decomposition  in  a 
strong  solution  of  the  silicate  itself.  When  the 
least  practicable  proportion  of  water  is  taken,  the 
light  flocculent  deposits  actually  obtained  are 
made  up  chiefly  of  earthy  and  metallic  silicates  ; 
and  it  may  be  fairly  inferred  that  in  such  cases  an 
absolutely  pure  silicate  of  potash  or  soda  would 
give  no  remainder  except  the  very  little  produced 
by  the  first  contact  of  pure  water  with  the  outer 
surface.  But  the  sediment  left  after  the  action  of 
a  large  quantity  of  water  is  dense  and  scaly,  and 
under  the  microscope  appears  to  consist  of  purely 
siliceous  filmy  skeletons  of  the  original  particles 
of  the  glass  ;  and  there  would  doubtless  be  such 
a  residue  even  though  the  silicate  were  completely 
free  from  foreign  matter.  The  greater  the  pro- 
portion of  alkali,  the  less  decomposable  is  fused 
waterglass  ;  and  it  may  safely  be  said  that  pure 
products,  a  little  more  alkaline  than  Na  O,  2^ 
Si  O2,  would  dissolve  without  remainder  in  any 
quantity  of  water,  however  great.  (Ordway,  Am. 
J.  Sci.,  (2.)  35.  pp.  193  -  195  ;  for  the  quantitative 
results  obtained  by  Ordway  in  this  connection  we 
must  refer  the  reader  to  the  original  memoir.) 

The  aqueous  solution  of  waterglass  must  not 
be   confounded   with    the    much   more    alkaline 
liquor  silicum  (Kieselfeuchtigkeit,  of  the  Germans) 
obtained  by  dissolving  basic,  deliquescent,  silicate  \ 
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of  soda.  It  is  true,  that,  strictly  speaking,  no 
actual  line  of  demarcation  can  be  drawn  between 
these  substances,  yet  they  really  constitute  two 
distinct  bodies,  at"  least  in  so  far  as  difference  of 
properties  is  concerned.  Any  silicate  of  soda 
more  alkaline  than  Na  O,  2^  Si  O,j  is  prone  to 
deliquescence,  and  is  too  poor  in  silica  for  most 
uses  to  which  waterglass  is  applied,  and  it  would 
perhaps  be  but  just  to  consider  "  waterglass  "  as 
including  nothing  more  basic  than  this.  (Ord- 
way, Am.  J.  Sci.,  (2.)  32.  156.)  Na  O,  l£  Si  O* 
is  readily  taken  up  by  water  at  less  than  the  boil- 
ing heat.  (Ordway,  loc.  cit.,  32.  338.) 

Silicate  of  soda  is  somewhat  harder  to  dissolve 
in  water  than  a  corresponding  silicate  of  potash. 
(Ordway,  Am.  J.  Sci.,  (2.)  32.  pp.  338,  155.) 
Waterglass  which  contains  both  potash  and  soda 
forms  a  thinner  solution  than  either  of  these  sili- 
cates taken  separately.  (Doebereiner.) 

A  simple  (fused)  'soda  or  potash  silicate  with 
4^  or  more  equivalents  of  acid  to  one  of  base 
may  be  considered  as  practically  insoluble  in 
water,  though  of  course  such  glass  would  be,  like 
ordinary  window-glass,  etc.,  somewhat  acted  upon 
by  boiling  water.  Peligot  found  the  so-called 
"  alabaster  glass "  of  commerce  to  consist  al- 
most entirely  of  silica  and  potash  in  such  propor- 
tions as  to  make  K  O,  7£  Si  02,  were  the  silica  all 
in  combination  ;  but  in  this  case  a  part  of  the 
silica  is  merely  diffused,  and  so  produces  the 
opacity  of  the  glass.  (Ordway,  Am.  J.  Sci.,  (2.) 
32.  163.)  For  Fuchs's  view,  that  no  insoluble 
glass  can  be  prepared  from  pure  silica  and  pure 
potash,  see  below,  among  the  remarks  upon  or- 
dinary glass. 

The  solubility  of  waterglass  is  much  impaired 
by  the  presence  of  earthy  impurities  :  hence,  when 
it  is  desired  to  obtain  the  greatest  possible  relative 
amount  of  silica  in  solution,  it  is  necessary  to 
make  the  glass  of  none  but  the  purest  materials. 
Earthy  or  metallic  oxides  very  much  lessen  the 
solubility  of  the  product,  and  if  more  than  a  mere 
trace  of  them  is  present,  a  larger  proportion  of 
alkali  is  required  to  render  the  mass  capable  of 
yielding  readily  to  boiling  water.  A  silicate  so  con- 
taminated will  not  in  fact  enter  directly  into  solu- 
tion ;  it  is  only  decomposed  by  boiling  with  water, 
into  a  more  alkaline  silicate  which  dissolves,  and 
a  compound  earthy  silicate  which  remains  as  a 
bulky  residue,  often  in  the  form  of  plates  or  scales. 
Thus,  of  a  well-worked  waterglass  made  from 
crude  sulphate  of  soda,  water  took  up  only  89%, 
leaving  a  copious  sediment  consisting  of  soda, 
lime,  magnesia,  alumina,  ferrous  and  ferric  oxides, 
and  silica.  Indeed,  common  glass  is  but  an  alka- 
line silicate,  rendered  insoluble  by  a  more  con- 
siderable amount  of  lime  or  oxide  of  lead.  Sand 
which  contains  clay,  mica,  feldspar,  lime,  or  oxide 
of  iron  is  unsuitable  for  the  manufacture  of  water- 

iss.  When  waterglass  thus  contaminated  is 
treated  with  boiling  water,  the  earths  and  metallic 
oxides  are  mostly  left  behind  as  compound  sili- 
cates ;  and  if  sulphides  are  present,  a  part  of  the 
iron  i-emains,  as  sulphide,  giving  a  blackish  color 
to  the  sediment.  But  these  foreign  matters  are 
not  left  wholly  undissolved,  for  a  solution  of 
waterglass  has  the  power  of  taking  up  small 
quantities  of  most  oxides,  and  the  solvent  power 
increases  with  the  strength  of  the  solution  ;  so 
that  a  liquor  which  is  slightly  turbid  while  weak, 
may  become  quite  clear  by  concentration,  and, 
on  the  other  hand,  this  clear,  strong  liquid  is  ren- 
dered turbid  again  by  large  dilution.  (Compare 
Silicate  of  Potash.)  (Ordway,  Am.  J.  Set.,  (2.) 
32.  pp.  162,  338.) 
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On  the  addition  of  alcohol  or  wood-spirit  to  an 
aqueous  solution  of  waterglass  the  greater  part 
of  the  silicate  is  precipitated  as  such,  even  when 
the  solution  is  very  weak.  This  precipitation  is, 
however,  attended  with  a  certain  amount  of  de- 
composition, the  alcohol  tending  to  retain  in  solu- 
tion a  portion  of  a  silicate  more  alkaline  than  that 
previously  dissolved  in  the  water,  while  the  pre- 
cipitate formed  is  always  somewhat  more  siliceous 
than  the  original  silicate.  The  more  any  given 
waterglass  solution  is  diluted  before  adding  alco- 
hol, the  greater  will  be  the  relative  amount  of 
silica  in  the  precipitate.  Hence  by  mere  precipi- 
tation under  varied  conditions,  an  unlimited  num- 
ber of  differently  constituted  silicates  may  be 
obtained.  But  while  the  ratio  of  acid  and  base 
admits  of  an  infinite  diversity,  the  quantity  of 
water  in  the  principal  products  appears  to  be 
nearly  constant,  generally  amounting  to  not  far 
from  fifty  percent.  The  quantity  of  silicate  which 
remains  dissolved  in  the  supernatant  alcoholic 
liquid  is  always  exceedingly  small,  but  is  some- 
what increased  by  heat.  A  mother  liquor  of  this 
sort,  which  is  quite  milky  when  first  decanted, 
becomes  perfectly  transparent  by  being  warmed  a 
few  degrees,  and  the  opacity  reappears  on  cooling. 
Indeed,  a  nicely  balanced  solution  of  this  kind  is 
quite  sensitive  to  changes  of  temperature  in  the 
room  ;  and  the  nearer  we  get  to  an  entire  precipi- 
tation of  the  silica,  the  more  apt  is  the  remaining 
liquid  to  exhibit  such  alternations  of  opacity  and 
clearness.  The  silicates,  containing  less  than  2^ 
equivalents  of  Si  Oz  to  1  equivalent  of  alkali,  are 
usually  thrown  down  in  the  liquid  state;  those 
more  siliceous  yield  solids  of  greater  and  greater 
firmness  as  the  relative  proportion  of  silica  in- 
creases. In  most  cases  these  precipitates  dissolve 
readily  in  cold  water.  Silicate  of  soda  is  thrown 
down  by  alcohol  somewhat  more  readily  and 
completely  than  silicate  of  potash. 

When  a  waterglass  is  contaminated  with  saline 
and  earthy  impurities,  these  may  be  got  rid  of  by 
several  properly  conducted  fractional  precipita- 
tions with  alcohol,  —  the  salts  remaining  dissolved 
in  the  alcoholic  liquors  while  the  earthy  and  me- 
tallic oxides  are  withdrawn  by  the  first  small  frac- 
tional deposits.  Since  solutions  containing  even 
as  much  as  ten  per  cent  of  any  of  the  salts  com- 
monly occurring  in  crude  waterglass  are  not 
immediately  affected  by  a  moderate  addition  of 
alcohol,  it  is  not  strange  that  the  greater  part  of 
these  salts  should  remain  in  the  supernatant  liquor 
while  the  waterglass  is  almost  wholly  precipi- 
tated. (Ordway,  Am.  J.  Sci.,  (2.)  32.  340;  33. 
pp.  35,  27.  For  the  numerous  quantitative  results 
obtained  by  Ordway  in  his  experiments  upon  the 
precipitation  of  waterglass  by  alcohol,  see  Am. 
J.Sci.,  (2)  33.  pp.  27-33.) 

Many  neutral  potassium  and  sodium  salts  pre- 
cipitate waterglass,  as  such,  when  added  to  its 
aqueous  solution,  the  salt  used  as  a  precipitant 
not  entering  into  the  chemical  composition  of  the 
deposit,  which  consists  of  silica,  alkali,  and  water 
united  in  no  definite  proportions.  Like  alcohol, 
these  saline  solutions  exert  a  slight  parting  force 
on  the  constituents  of  waterglass,  the  precipitate 
being  always  more  siliceous  than  the  original  sili- 
:  and  the  more  siliceous,  moreover,  in  pro- 
portion as  the  solutions  employed  are  more  dilute 
before  being  mixed.  The  less  alkaline  the  silicate 
is,  the  more  matter  is  thrown  down  by  a  given 
saline  liquid ;  and  the  more  concentrated  the  so- 
lutions are,  the  more  complete  is  the  precipitation. 
With  strong  liquors,  an  increase  in  the  quantity 
of  the  precipitant  used  is  not  attended  by  a  pro 


portionate  increase  in  the  amount  of  coaeulum  ; 
but  a  little  more  of  the  saline  liquid  than  will  just 
produce  a  disturbance  usually  suffices  to  throw 
down  the  greater  part  of  all  that  is  precipitable. 
The  precipitates  have  a  greater  or  less  tendency 
to  cohere  into  hard  or  pasty  masses,  which  can  be 
in  great  measure  freed  from  adhering  mother 
liquor  by  strong  pressure.  After  having  thus 
been  forcibly  cleared  of  foreign  matter,  all  the 
precipitates,  which  are  less  siliceous  than  R  0,  4^ 
Si  O2,  are  wholly  soluble  in  cold  water  ;  when 
exposed  to  the  air  for  a  day  or  two  in  a  warm 
place,  they  lose  20%  or  more  of  their  weight,  and 
become  dry  and  hard,  —  their  solubility  remaining 
unimpaired.  Silicate  of  soda  yields  a  larger 
deposit  than  silicate  of  potash  does  under  similar 
conditions.  When  a  silicate  of  one  alkali  is  pre- 
cipitated by  a  salt  of  the  other,  both  bases  enter 
into  the  composition  of  the  solid  product,  and  the 
relative  proportion  of  potash  and  soda  therein  is 
very  nearly  the  same  as  in  the  average  of  the 
liquors  mixed. 

Different  salts  possess  very  unequal  precipitat- 
ing power,  the  acetates  and  chlorides  being  par- 
ticularly efficient.  Heat  increases  the  precipitating 
power  of  the  chlorides,  sulphates,  and  nitrates, 
and  diminishes  that  of  the  acetates.  The  alkaline 
acetates  are  rather  more  efficient  than  the  chlo- 
rides, in  throwing  down  waterglass  ;  but  acetate 
of  soda  gives  only  very  slight  precipitates  with 
Na  O,  2£  Si  O2,  and  this  after  standing  some  time. 
Nitrate  of  soda  has  but  very  little  effect  upon  the 
more  alkaline  silicates.  Sulphate  of  soda  has 
still  less  precipitating  power  than  the  nitrate. 
Normal  carbonate  of  soda  is  devoid  of  precipi- 
tating power;  and  normal  (tris)  arseniate,  and 
phosphate,  of  soda  has  little  or  no  effect.  Bisul- 
phate,  bicarbonate,  diphosphate,  and  dinarseniate 
of  soda  all  act  as  acid  salts,  throwing  down  gelati- 
nous silica.  (Ordway,  Am.  .7.  Sri.,  (2.)  35.  pp. 
185-193.  The  results  of  numerous  quantitative 
experiments  are  given  by  O.  in  this  memoir. 
Compare  Ibid.,  32.  340.)  Ammonia  salts  throw 
down  silica  from  a  strong  solution  of  waterglass, 
while  ammonia  is  evolved,  silicate  of  ammonia 
being  a  compound  apparently  incapable  of  more 
than  a  momentary  existence  under  the  ordinary 
pressure  of  the  atmosphere.  (Ibid.,  32.  340.) 
Of  course  most  earthy  and  metallic  salts  effect  a 
double  decomposition  when  mixed  with  alkaline 
silicates,  and  generally  a  thickening  of  the  whole 
mass  very  soon  ensues.  But  sulphate  and  carbo- 
nate of  baryta  seem  to  be  without  action,  and  so 
does  fluoride  of  calcium.  Most  lime  salts,  whether 
soluble  or  insoluble,  are  particularly  energetic  in 
their  operation  ;  carbonate  of  lime  does  not  produce 
any  decided  change,  yet  when  it  is  boiled  with 
a  very  siliceous  silicate  it  becomes  flocculent, 
showing  that  there  is  a  partial  exchange  of  con- 
stituents. The  basic  carbonates  of  zinc  and  mag- 
nesia, and  the  carbonates  of  lead  and  manga- 
nese produce  an  immediate  coagulation,  as  does 
also  carbonate  of  ammonia.  (Ibid.,  32.  339.) 
Baryta,  strontia,  and  lime-water,  and  likewise  a 
solution  of  aluminate  of  potash  throw  down  the 
whole  of  the  silica,  together  with  part  of  the  pot- 
ash, in  the  form  of  a  double  silicate,  the  rest  of 
the  potash  remaining  in  the  liquid  in  the  free  state. 
(Guyton-Morveau,  Ann.  C/iim.,  31. 246  ;  Bncholz, 
Taschcnb.,  1812,  p.  156;  Dcebereinef,  Srhw.,  10. 
113  [Gm.].)  Zincate  of  soda  mixed  with  a  cold 
aqueous  solution  of  waterglass  at  first  shows  no 
change,  but  a  precipitate  soon  forms.  In  like 
manner  aluminate  and  glucinate  of  soda  speedily 
cause  a  precipitation.  But  manganate,  stannate, 
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and  chromate  of  soda  produce  no  alteration.  (Ord- 
way,  Am.  J.  Sci.,  (2.)  32.  339.) 

When  an  aqueous  solution  of  watcrglass  is 
evaporated  to  dryness,  and  the  whole  of  the  water 
expelled  by  ignition,  a  part  of  the  silica  goes  over 
into  the  passive  state,  and  the  mass  is  consequent- 
ly no  longer  completely  soluble  in  water.  (Ord- 
way, Am.  J.  Sci.,  (2.)  32. 342.)  Fremy  found  that 
after  R  O,  4^  Si  O2  has  been  carefully  dried,  water 
dissolves  the  alkali  out  of  the  residue,  and  leaves 
the  silica,  which  last,  according  as  the  heat  has 
been  more  or  less  intense,  is  or  is  not  soluble  in 
dilute  alkalies.  The  compounds  R  O,  2£  Si  O2 
also  he  found  to  be  decomposable  by  heat,  but  the 
compounds  R  O,  l£  Si  O2  were  ascertained  to  be 
unchanged  by  dehydration.  (Ibid.) 

When  a  dilute  acid  is  added  to  a  weak  solution 
of  a  silicate  there  is  no  immediate  precipitation  of 
silica,  but  after  some  hours  the  whole  gelatinizes. 
With  sulphuric  acid  the  coagulation  comes  on 
soon  ;  but  with  chlorhydric  acid  the  change  is 
delayed  a  long  time,  and  the  mixture  may  some- 
times even  be  heated  and  partially  evaporated  and 
still  remain  liquid.  (Ordway,  Am.  J.  Sci.,  (2.)  32. 
pp.  340,  164.)  Almost  any  sample  of  waterglass 
may  be  rendered  more  siliceous  by  adding  a  portion 
of  dilute  acid  to  its  aqueous  solution,  in  order  to 
neutralize  a  part  of  the  base,  and  then  precipitating 
with  alcohol.  But  in  doing  this  it  is  necessary  to 
precipitate  with  alcohol  very  soon  after  the  addition 
of  the  dilute  acid  ;  otherwise,  under  the  influence 
of  the  neutral  salt  formed,  the  silicate  gradually 
undergoes  a  change  of  state  and  finally  gelatinizes". 
Nitric  acid  is  peculiarly  suitable  for  withdrawing 
the  alkali,  because  the  nitrates  have  less  modifying 
power  than  most  other  salts.  (Ibid.,  33.  32.) 

A  solution  of  waterglass  so  far  diluted  as  to 
contain  from  -fa  to  -fa  pt.  of  silica  solidifies  im- 
mediately when  exactly  neutralized  with  an  acid, 
and  forms  a  solid,  transparent  jelly.  With  -fa  <® 
TF5"  Pfc<  °f  sil'ca  it  does  not  form  a  jelly  till  after 
the  lapse  of  twelve  hours  ;  with  -^-Q  pt.  of  silica, 
no  reaction  takes  place.  The  slightest  excess  of 
acid  prevents  the  formation  of  the  jelly.  If  a 
current  of  carbonic  acid  gas  is  passed  through  a 
solution  containing  y^-j  pt.  of  silica,  no  jelly  is 
formed  till  the  liquid  has  been  boiled,  or  exposed 
to  the  air.  With  sulphate  or  chlorhydrate  of  am- 
monia, a  solution  of  the  above  strength  forms  a 
jelly  after  a  few  minutes;  a  solution  containing  -g-^-g- 
@  yfrVfr  pt.  of  silica  deposits  a  few  flakes  in  the 
course  of  24  hours.  (Walcker,  Quar.  J.  Sci.,  (N. 
S.)  3.  371  [Gm.].)  For  further  details  of  the 
action  of  acids  upon  solutions  of  the  alkaline 
silicates,  see  above,  under  Silicic  Acid. 

a'  =  Precipitated  Waterglass.  The  hydrated 
compounds  obtained  by  precipitating  aqueous 
solutions  of  ordinary  waterglass  with  saline  so- 
lutions, or  with  alcohol  or  wood-spirit,  as  above 
described,  deserve  to  be  here  mentioned  under  a 
special  heading,  although  their  behavior  with 
solvents  has  already  been  alluded  to  under  the 
preceding  title.  These  hydrates  which,  as  Ord- 
way states,  may  be  regarded  as  compounds  of 
Na  O,  Si  O2,  with  varying  amounts  of  Si  02, 
(H  0)x  are  not  only  very  much  more  readily 
soluble  in  water  than  ordinary  fused  watei'glass, 
but  they  also  dissolve  in  water  without  decompo- 
sition, thereby  differing,  to  a  certain  extent,  from 
the  fused  glass,  which,  when  more  siliceous  than 
Na  0,  2-^  Si  02,  undergoes  partial  decomposition 
in  dissolving  in  pure  water,  as  stated  above. 

After  having  been  freed  from  foreign  matter  by 
expression,  all  the  precipitates  less  siliceous  than 


R  0,  4£  Si  O2,  are  wholly  soluble  in  cold  water. 
After  being  exposed  to  the  air  for  a  day  or  two, 
in  a  warm  place,  they  lose  20%  or  more  of  their 
weight,  and  become  dry  and  hard,  but  their  solu- 
bility remains  unimpaired.  A  very  hard,  precipi- 
tated product  a  little  more  siliceous  than  NaO,  4% 
Si  O2,  afforded  a  clear  solution  with  four  times  its 
weight  of  cold  water,  being  taken  up  completely 
except  a  thin  external  film  of  silica.  A  potash 
salt,  of  composition  K  O,  4T7^  Si  O2,  dissolved 
completely  in  cold  water  while  new,  yielding  a 
perfectly  clear  solution  ;  but  exposure  to  the  air 
for  several  days  rendered  the  superficial  portions 
insoluble  (Ordway,  Am.  J.  Sci.,  (2.)  35.  192; 
33.  pp.  32,  30,  34.) 

IV.)  Ordinary  Glass.  A  few  facts  concerning 
the  action  of  solvents  upon  ordinary  glass  may 
here  be  cited.  The  glasses  of  commerce  are 
mixtures  in  various  proportions  of  an  acid  silicate 
of  potash  or  soda,  or  of  both,  with  an  acid  silicate 
of  some  one,  or  more,  of  the  alkaline  earths  or 
metallic  oxides,  the  latter  being  most  commonly 
silicate  of  lime,  but  sometimes  silicate  of  lead,  as 
in  flint  glass,  &c.  In  green  bottle-glass  the  easily 
fusible  silicate  of  iron  replaces  in  part  the  fixed 
alkaline  silicate. 

Pure  silicate  of  potash  or  soda,  or  a  mixture  of 
the  two,  even  with  a  sufficient  quantity  of  silica  to 
form  a  very  infusible  glass,  would  still  be  attacked 
by  water  and  acids.  Silicate  of  lime  is  likewise 
acted  on  by  acids,  but  a  mixture  of  it  with  silicate 
of  potash  or  soda  resists  their  action  much  more 
strongly.  Ordinary  glass  is  more  easily  attacked 
by  water  and  acids,  the  greater  the  excess  of  pot- 
ash, soda,  baryta,  lime,  magnesia,  or  oxide  of  lead 
which  it  contains,  an  excess  of  lead  rendering  it 
peculiarly  liable  to  be  corroded  by  acids.  (Gme- 
lin's  Handbook.) 

Glass,  as  that  of  a  flask,  is  decomposed  to  a  con- 
siderable extent,  by  long-continued  [several  days] 
boiling  with  water,  a  portion  of  the  fixed  alkali 
being  dissolved ;  but  when  powdered  glass  is  rubbed 
with  distilled  water  during  two  hours  in  a  glass 
mortar,  the  water  remains  pure  and  exhibits  no 
alkalinity.  (Scheele,  cited  by  Pelouze,  C.  R.,  43. 
117.)  Glass,  of  alembics,  is  partially  dissolved 
after  long-continued  boiling  with  water.  (Lavoi- 
sier, Ibid.)  Water  extracts  potash  or  soda  from 
glass,  together  with  a  portion  of  silica,  the  de- 
composition taking  place  with  greater  ease  in 
proportion  as  the  glass  is  richer  in  these  alkalies, 
and  more  minutely  divided,  and  the  temperature 
of  the  water  higher.  The  powder  filed  off  from  a 
tube  of  white  glass  reddens  moistened  turmeric- 
paper.  (Bischof,  Kastner's  Archiv.,  1.  443  [Gm.].) 
Finely  pounded  plate-glass  acts  in  a  similar  man- 
ner. (Faraday,  Pogg.  Ann.,  18.  569  [Gm.]. ) 
Fuchs  (Kastner's  Archiv.,  5.  396  [Gm.])  says  that 
with  pure  quartz,  and  pure  potash  an  insoluble 
glass  cannot  be  prepared.  "  For  if  we  take  two 
parts  of  quartz  to  one  of  potash,  we  obtain  —  as 
I  have  convinced  myself — a  glass  which  partly 
dissolves  in  water."  This  mixture  would  make 
about  K  0,  5  Si  O2.  "  Besides,  even  glass  con- 
taining lime  is  more  or  less  attacked  by  boiling 
water,  as  has  long  been  known,  and  as  Scheele 
especially  proved.  I  found  that  many  a  glass, 
when  it  is  rubbed  a  long  time  in  an  agate  mortar, 
reacts  very  sensibly  alkaline,  and  that  when  finely 
powdered  glass  is  boiled  for  many  hours  with 
water,  a  fluid  is  obtained  which  has  an  alkaline 
reaction,  and  gives  a  flocculent  precipitate  with 
sal-ammoniac."  (Cited  by  Ordway,  Am.  J.  Sci., 
(2.)  32.  162.)  Water  does  not  act  upon  all  kinds 
of  glass  ;  but  there  are,  nevertheless,  many  kinds 
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that  it  tends  to  decompose  into  a  soluble  alkaline 
silicate,  and  an  insoluble  earthy  and  alkaline 
silicate.  Window-glass,  and  other  varieties  of 
analogous  composition,  are  altered  in  this  man- 
ner, and  to  a  very  considerable  extent,  by  boiling 
water,  as  was  long  ago  noticed  by  Scheele.  Hence 
water  which  is  boiled  for  a  long  time  in  glass 
vessels  becomes  alkaline,  and  also  cloudy,  owing 
to  the  insoluble  earthy  silicate,  which  is  a  residue 
of  the  action,  and,  being  detached  from  the  walls 
of  the  vessel,  remains  suspended  in  the  water. 
This  effect  is  even  so  pronounced  upon  crown-glass, 
and  some  varieties  of  window-glass,  &c.,  that  it  is 
only  necessary  to  reduce  them  to  fine  powder,  and 
place  this  in  contact  with  cold  water,  in  order  to 
obtain  an  alkaline  reaction.  (Dumas,  TV.,  6.  428.) 
An  alkaline  reaction  is  exhibited  by  the  powder  of 
bottle-glass,  and  also  of  devitrified  glass  formed 
from  it ;  of  plate-glass,  crown-glass,  flint-glass,  and 
white  enamel.  After  sufficient  washing,  it  no  lon- 
ger reddens  turmeric-paper,  unless  it  be  recrushcd 
in  a  mortar.  100  pts.  of  finely  divided  flint-glass, 
boiled  for  a  week  with  water,  lose  7  pts.  of  potash, 
which  may  be  recovered  in  the  solid  state  by  evap- 
oration. (Griffiths,  Quar.  J.  Sci.,  20. 258  [Gm.].) 
The  moisture  in  the  atmosphere  produces  a  similar 
alteration,  separating  the  potash  and  soda,  and 
leaving  the  greater  part  of  the  silica  with  the  lime 
on  the  surface  of  the  glass.  (Griffiths.)  Retorts 
of  ordinary  glass,  and  those  of  flint-glass,  are 
partially  dissolved  when  water  is  evaporated  in 
them.  (Chevreul,  1811,  cited  by  Pelouze,  C.  R., 
43.  118.)  Flint-glass,  green  bottle-glass,  green 
German  glass,  and,  hard,  white  Bohemian  glass, 
when  finely  powdered  in  an  agate  mortar,  and 
treated  with  distilled  water  at  the  ordinary  temper- 
ature, all  exhibit  well-marked  alkaline  reactions. 
(W.  B.  &  R.  E.  Rogers,  Am.  J.  Sci.,  1848,  (2.) 
6.  401.).  All  the  varieties  of  glass  which  occur 
in  commerce,  —  such  as  mirror  and  window-glass, 
bottle-glass,  crystal,  flint-glass,  and  the  other  glasses 
employed  for  optical  instruments,  —  when  reduced 
to  fine  powderand  left  in  contact  with  the  air  decom- 
pose slowly,  with  absorption  of  carbonic  acid,  so  that 
after  a  little  time  they  effervesce  with  acids.  The 
same  effervescence  is  produced  when  an  acid  is 
added  to  a  mixture  of  powdered  glass  and  water 
which  has  been  exposed  to  the  air  during  several 
days  ;  the  acid  solution  thus  obtained  contains 
a  large  quantity  of  soda  and  lime,  also  almost 
always  some  sulphuric  acid  from  a  trace  of  sul- 
phate of  soda  contained  in  the  glass.  All  glasses, 
when  in  fine  powder,  exhibit  an  immediate  alkaline 
reaction  with  colored  vegetable  solutions ;  this  is  a 
consequence  of  their  instantaneous  alteration  by 
water.  Powdered  glass  which  has  been  acted 
upon  by  cold  water  is  further  decomposed  by 
boiling  water,  as  is  noted  below.  Devitrified 
glass  behaves  with  water  like  ordinary  glass,  only 
it  appears  to  be  still  more  easily  decomposed. 
(Pelouze,  C.  R.,  1856,  43.  pp.  121,  122.) 

While  water  only  acts  with  excessive  slowness 
upon  vessels  of  glass  in  which  it  is  boiled,  and 
with  infinitely  less  energy  upon  these  vitreous 
surfaces  when  it  is  cold,  it  is  nevertheless  capable 
of  decomposing  powdered  glass  with  an  extraor- 
dinary facility.  Thus  a  phial  of  about  500  c.  c. 
capacity  lost  scarcely  0.1  grm.  of  its  weight  after 
water  had  been  boiled  in  it  during  five  days,  but 
when  the  neck  of  this  phial  was  cut  off,  reduced 
to  powder  and  boiled  in  the  same  vessel  during 
tin.:  same  space  of  time,  decomposition  occurred  to 
the  extent  of  one  third  the  weight  of  the  phial. 
On  the  other  hand,  a  vessel  which  might  have 
held  water  for  years  without  experiencing  any 


sensible  loss  of  weight,  at  once  undergoes  a  de- 
composition representing  2  (8>  3%  of  its  weight,  if, 
after  having  reduced  it  to  powder,  it  be  placed  in 
contact  with  cold  water  during  a  few  minutes. 
A  sample  of  the  best  commercial  white  glass, 
which  afforded,  on  analysis,  72.1%  of  silica,  12.4% 
of  soda,  15.5%  of  lime,—  [8  Na  O,  11  Ca  O,  48 
Si  O*,]  —  together  with  traces  of  alumina  and 
oxide  of  iron,  having  been  reduced  to  powder 
and  ground  very  finely  upon  an  agate  plate,  5.51 
grms.  of  it  were  boiled  with  distilled  water  in  a 
porcelain  dish,  the  water  being  renewed  as  it 
evaporated.  The  clear  liquid  obtained  from  this 
treatment  being  evaporated  to  dryness,  the  ignited 
residue  weighed  0.175  grm.  [  =  3.16%].  The 
portion  insoluble  in  water,  which  effervesced  with 
dilute  acids,  contained  0.078  grin,  of  lime,  a 
weight  corresponding  to  1.5%  of  the  glass  em- 
ployed. As  the  glass  in  question  contained  15% 
of  lime,  we  may  conclude  that  water  decomposes 
about  10%  of  the  glass.  Of  another  sample  of 
first  quality  glass  which  contained  77.3%  of  silica, 
16.3%  of  soda,  6.4%  of  lime,—  [8  Na  O,  4  Ca  O, 
39  Si  O2],  —  and  traces  of  alumina  and  oxide  of 
iron,  5.18  grms.  were  taken,  the  experiment  being 
conducted  as  the  foregoing  instance.  There  was 
obtained  0.945  grm.  [=1824%]  as  the  residue 
of  the  aqueous  solution,  and  0.103  grm.  as  the 
weight  of  lime,  i.  e.  2%  of  the  weight  of  the 
glass  employed.  As  the  glass  contained  6.4%  of 
lime,  it  follows  that  32%  of  the  glass  was  de- 
stroyed in  this  second  experiment.  The  residue 
of  the  aqueous  solution  being  analyzed  was  found 
to  contain  0.281%  of  soda,  or  5.6%  of  the  weight 
of  the  glass  employed,  the  remainder  being  silica. 
As  the  glass  contained  16.3%  of  soda,  this  result 
would  indicate  that  34%  of  the  glass  had  been 
attacked.  In  spite  of  the  difference  of  2%  between 
the  numbers  derived  from  the  soda  and  the  lime, 
it  may  safely  be  affirmed  that  all  the  basic  portion 
of  the  glass  is  extracted  from  the  portion  destroyed, 
and  that  by  a  sufficiently  prolonged  action,  nothing 
but  silica  Avould  be  left  if  an  exceedingly  fine 
powder  were  operated  upon.  After  five  days' 
ebullition,  a  sample  of  ordinary  glass,  similar  to 
that  first  mentioned,  had  undergone  decompo- 
sition to  the  extent  of  one  third  of  its  weight, — 
the  silicate  of  soda  given  up  to  the  water  having 
in  each  case  the  formula  4  Na  0,  9  Si  Oa-  Crystal, 
in  fine  powder,  having  been  agitated  during  a  few 
instants  with  cold  water  mixed  with  a  very  small 
quantity  of  acid,  affords  a  precipitate  of  sulphide 
of  lead  when  treated  with  sulphuretted  hydrogen. 
After  half  an  hour's  ebullition  with  water  and  the 
addition  of  an  acid,  5  grms.  of  powdered  crystal 
furnished  0.05  grm.  of  sulphide  of  lead,  a  figure 
which  corresponds  with  the  decomposition  of  about 
3%  of  the  crystal.  Flint-glass,  which  contains 
more  lead  than  crystal,  experiences  a  still  more 
considerable  decomposition.  The  extraordinary 
rapidity  and  ease  with  which  powdered  glass  is 
decomposed,  as  compared  with  the  great  stability 
of  vessels  and  other  objects  of  moulded  or  blown 
glass,  might  almost  lead  one  to  ask  whether  the 
latter  were  not  in  a  peculiar  condition,  possessing 
properties  different  from  those  of  the  former  ;  but 
this  is  improbable,  in  view  of  the  stability  of  the 
surfaces  of  "  polished  "  glass,  i.  e.  those  in  which 
the  natural  surface  has  been  removed.  And  it 
appears  to  be  more  simple  to  refer  these  differ- 
ences to  different  conditions  of  cohesion  and 
mechanical  resistance.  The  multiplicity  of  sur- 
faces and  facility  of  movement  of  powdered  glass 
hasten  its  alteration  by  water.  (Pelouze,  C.  R., 
1856,  43.  pp.  119  -  123.)  When  finely  powdered 
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glass  —  for  example,  flint-glass,  green  bottle-glass,  I 
hard,   white  Bohemian  glass,  or  green  German 
glass  —  is  treated  for  a  few  moments  at  the  ordi-  j 
nary  temperature  with  carbonic  acid  water,  it  is 
partially  decomposed  and  dissolved.    ( W.  B.  &  R. 
E.  Rogers,  Am.  J.  Set.,  1848,  5.  401.)      When  | 
finely  powdered  glass  is  boiled  with  water  through  j 
which  a  current  of  carbonic  acid  is  caused  to  pass, 
this  gas  is  absorbed,  and  in  a  few  instances   the 
powder  effervesces  when  treated  with  acids.     (Pe- ! 
louze,  C.R.,  1856,43.  121.)    When  boiled  during 
several  hours  with  sulphate  of  lime,  powdered  glass 
produces  a  notable  quantity  of  sulphate  of  soda. 
(Pelouze,  C.  R..  43.  121.) 

The  acids  act  upon  glass  with  more  or  less  facil-  i 
ity.  Fluorhydric  acid  especially  attacks  all  kinds 
of  glass  quickly  and  easily,  a  hot  concentrated 
solution  of  phosphoric  acid  likewise  decomposes 
every  variety;  the  other  acids  also  tend  to  decom- 
pose'glass,  abstracting  the  bases  and  setting  free 
the  silica.  Many  of  the  green  bottle-glasses,  which 
resist  the  action  of  wine,  are  strongly  attacked  by 
nitric,  chlorhydric,  and  sulphuric  acids  Bottle- 
glass  which  contains  too  much  alumina  is  one  of 
the  kinds  most  easily  attacked  by  acids  ;  glass  of 
this  sort  sometimes  occurs  which  is  so  quickly 
acted  upon  by  the  bitartrate  of  potash  contained 
in  wine  that  its  alteration  may  even  be  nppreci- 
ated  after  the  lapse  of  a  few  days ;  besides  the 
corrosion  of  the  bottle  itself  and  the  deposition  of 
salts,  the  alumina  salt  formed  enters  into  solution, 
discolors  the  wine,  and  communicates  to  it  a 
disagreeable  taste.  (Dumas,  Jr.,  6.  430,  and 
Gm.)  On  pounded  glass  the  acids  act  with  much 
greater  energy.  From  pulverized  flint-glass,  boil- 
ing chlorhydric  acid  extracts  potash  only,  not  the 
oxide  of  lead.  (Griffiths.)  Glass  which  is  poor 
in  silica  is  attacked  by  boiling  concentrated  sul- 
phuric acid  ;  and  glass  of  yet  inferior  quality 
is  acted  on  by  boiling  chlorhydric  and  nitric  acids, 
and  aqua-regia,  a  dull  spot  remaining  after  the 
evaporation  of  the  acid.  (Berzelius.)  In  distil- 
ling chlorhydric  acid  from  a  green  glass  retort,  a 
portion  of  the  latter  was  dissolved.  (Hess,  Pogg. 
Ann.,  20.  540  [Gm.].}  Glasses  which  contain 
lead  are  the  more  .readily  attacked  by  acids  in 
proportion  as  they  are  richer  in  lead  ;  a  good 
quality  of  crystal  resists  them  very  well.  So  too 
with  window-glasses,  when  too  strongly  alkaline 
they  are  attacked  very  readily,  but  when  well  made 
they  withstand  the  acids.  When  a  glass  has  been 
depolit  by  exposure  to  a  dull,  red  heat,  it  is  sure 
to  be  attacked  by  acids  when  treated  therewith. 
(Dumas,  Jr.,  6.  431.)  Glass  is  attacked  not  only 
by  the  vapor  of  fluorhydric  acid,  but  also  by  the 
vapor  of  sulphuric  acid,  and  with  more  or  less 
energy  by  the  vapors  of  all  acids.  (J.  Nickles, 
<7.  R.,  1857,  44.  pp.  680,  681.)  Many  ammonia 
salts  containing  the  stronger  acids  also  attack 
glass,  especially  lead  glass,  when  heated  in  contact 
with  it ;  such  is  the  case  with  a  mixture  of  chlo- 
ride of  ammonium  and  nitrate  of  ammonia  (Silli- 
man),  or  with  sulphate  or  bisulphate  of  ammonia. 
(Marchand,  Pogg.  Ann.,  42.  556  [Gm  ].)  Glass 
dissolves  with  various  degrees  of  readiness  in  a 
hot  solution  of  caustic  potash.  (Lcewitz.) 

Solutions  of  potash  and  soda  decompose  glass 
to  a  certain  extent,  dissolving  out  the  silica  with 
greater  ease  in  proportion  as  they  are  more 
concentrated  and  hotter ;  even  at  ordinary  tem- 
peratures they  partially  dissolve  the  white  glass 
bottles  and  other  vessels  in  which  they  are  ordi- 
narily kept,  frequently  causing  the  glass  to  crack. 
(Gmelin,  in  his  Handbook,  3.  pp.  384,  14.)  Even 


ammonia- water  attacks  many  kinds  of  glass.    A 


bottle  made  of  flint-glass,  and  containing  a  solution 
of  carbonate  of  ammonia,  became  so  fragile  that,  on 
shaking  it,  pieces  of  glass  were  detached.  ( Griffiths. ) 

SILICATE  OF  STRONTIA.  Containing  3  equiv- 
alents of  strontia  is  sparingly  soluble  in  water,  but 
readily  soluble  in  dilute  acids.  (Vauquelin.) 

SILICATE  OF  THORIA.  Occurs  as  the  mineral 
2  ThO,  Si,02  +  2  Aq  Thorite.  After  having  been 
ignited,  this  is  scarcely  at  all 
acted  upon  by  chlorhydric  acid ;  but  when  unig- 
nited,  it  is  completely  decomposed  by  hot  chlor- 
hydric acid,  M'ith  separation  of  gelatinous  silica. 
(Berzelius,  Pogg.  Ann.,  1829,  16.  388.) 

SILICATE  OF  ZINC. 

I.)  basic. 

a  =2ZnO,  Si  02     Occurs  as  the  mineral  Witte- 

mite,  which  is  soluble,  for  the 

most  part,  in  an  aqueous  solution  of  caustic  potash, 

and  dissolves  readily  in  acids  with  separation  of 

a  siliceous  jelly. 

b  =  2  Zn  0,  Si  02  +  Aq  Occurs  as  the  mineral 
Calcimine.  Readily  sol- 
uble in  acids,  even  in  acetic  acid,  with  separation 
of  a  siliceous  jelly.  Soluble,  for  the  most  part,  in 
potash  lye-. 

SILICATE  OF  ZIRCONIA. 

I.)  basic.  Occurs  as  Zircon,  or  Hyacinth.  Is 
2  Zr2  03, 3  Si  02  not  decomposed  by  acids,  not  even 
by  fluorhydric  acid ;  hot  concen- 
trated sulphuric  acid,  however,  acts  upon  it 
slightly.  (Berzelius.) 

SILICIDE  OF  BISMUTH. 

SILICIDE  OF  IRON.  Insoluble  in  hot  water. 
Soluble,  with  decomposition,  in  acids,  even  in 
hydrofluosilicic  acid.  (Berzelius.) 

SILICIDE  OF  PLATINUM.  Less  easily  soluble 
than  platinum  in  aqua-regia.  (Boussingault.) 

SILICIDE  OF  POTASSIUM.  Decomposed  by 
water.  (Berzelius.) 

SILICOFLUORIDE  OF  X.  Vid.  FluoSilicate 
of  X. 

Si  LI  CON.     ( Silicium. } 

I.)  pulverulent. 

a  =  recently  prepared.  Insoluble  in  and  unacted 
Si  +  x  Aq  upon  by  water,  sulphuric,  or  nitric 
acid,  or  aqua-regia,  even  when  boiled 
with  them.  But  is  dissolved  even  in  cold  liquid 
fluorhydric  acid  and  in  a  warm  concentrated 
aqueous  solution  of  caustic  potash.  (Berzelius, 
Lchrb.,  1.  323.) 

I?  =  ignited.  Unacted  upon  by  fluorhydric  acid, 
or  by  potash  lye,  even  when  these  are  boiling,  but 
is  very  easily  dissolved  by  a  mixture  of  nitric  and 
fluorhydric  acids.  (Berzelius,  Ibid.) 

II.)  graphite-like.  Unacted  upon  by  any  acid. 
Slowly,  but  completely,  soluble  in  tolerably  con- 
centrated warm  potash  or  soda  lye,  with  evolution 
of  hydrogen.  (Wcehler.) 

III.)  amorphous.  After  ignition  it  is  insoluble 
in  all  acids,  but  dissolves  in  potash  or  soda  lye. 

SILICURETTED  HYDROGEN.  Insoluble  in  pure 
water  free  from  air,  in  an  aqueous  solution  of 
chloride  of  sodium,  or  in  dilute  chlorhydric  or 
sulphuric  acid.  Decomposed  by  a  solution  of 
potash.  (Wcehler  &  Buff,  Ann.  Ch.  «.  Pharm., 
103.  224.) 

SILVER.  Unacted  upon  by  water.  Insoluble 
Ag  in  the  vegetable  acids.  Insoluble  in  dilute 
sulphuric  or  phosphoric  acid.  Only  slightly 
attacked  by  boiling  chlorhydric  acid,  but  a  mix- 
ture of  chlorhydric  and  arsenic  acids  attacks  it 
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vigorously.     Warm  concentrated  iodhydric  acid, 
on   the  other  hand,  dissolves  it  with  evolution  of 


hydrogen,  though   it  is  insoluble  in  dilute  iodhy- 
dric acid     Nitric  acid   dissolves  it  even  in  the 


of  dUUlylammonium.) 


cold.     Soluble  in  hot  concentrated  sulphuric  acid, 
in  cold  fuming  sulphuric  acid,  and  in  arsenic  acid. 
Iodhydric  acid 


attacks  silver  with   extraordi- 


nary energy,  hydrogen  being  evolved.  After  the 
action  has  ceased  at  the  ordinary  temperature, 
because  the  acid  is  saturated  with  iodide  of  silver, 
it  may  be  reincitcd  by  heating  the  mixture.  (H. 
Deville,  C.  R.,  1856,  42.  895.)  A  warm  concen- 
trated solution  of  iodide  of  potassium  converts  it 
into  iodide  of  silver,  which  dissolves  in  the  excess 
of  iodide  of  potassium. 

Silver  is  not  attacked  by  pure  dilute  nitric  acid 
(of  1.405  sp.  gr.,  or  less)  so  long  as  the  tempera- 
ture is  low.  It  is  attacked,  however,  by  dilute 
nitric  acid  which  contains  nitrous  acid.  In  pure 
concentrated  nitric  acid  the  silver  is  soon  covered 
with  a  gray  or  white  coat,  which  arrests  further 
action.  [Compare  Copper.]  (Millon,  Ann.  Ch.  et 
Pht/s.,  (3.)  6.  98.)  Slightly  soluble  at  the  ordi- 
nary temperature  in  an  aqueous  solution  of  sul- 
phate of  sesquioxide  of  iron,  and  more  readily 
if  this  contain  free  sulphuric  acid  (Wetzlar. 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  1828) ;  more 
readily  soluble  in  a  boiling  solution  of  persul- 
phate of  iron,  dissolving  completely,  even  when 
the  solution  is  made  as  nearly  neutral  as  possible 
by  the  introduction  of  hydrated  sesquioxide  of 
iron  ;  in  this  reaction  a  portion  of  the  sesquioxide 
of  iron  is  reduced  to  protoxide.  Completely  in- 
soluble in,  and  unacted  upon,  by  a  boiling  aqueous 
solution  of  pure  sulphate  of  protoxide  of  iron  ; 
but  if  even  a  slight  quantity  of  sesquioxide  of 
iron  be  present  in  the  solution,  silver  will  dissolve 
in  it  on  boiling,  though  in  presence  of  so  much 
protoxide  of  iron  a  portion  of  the  silver  is  re- 
duced to  the  metallic  state  as  the  solution  cools. 
(A.  Vogel,  J.  pr.  Ch.,  1840,  20.  362.)  When 
boiled  in  an  aqueous  solution  of  protochloride 
of  mercury,  the  latter  is  reduced  to  dichloride, 
which  is  precipitated  together  with  the  insoluble 
chloride  of  silver  which  forms.  (A.  Vogel,  J.  pr. 
Ch.,  1840,  20.365.) 

SINAMIN.  Easily  soluble  in  water,  alcohol, 
(AllylCyanamin.)  and  ether.  (Robiquet 
..(5«J?«.  .  &Bussy;  Will.) 


SINAPIC  ACID.  Very  slowly  soluble  in  cold, 
CM  H12  010  somewhat  more  readily  soluble  in 
boiling  water,  and  alcohol.  Insoluble 
in  ether.  Almost  insoluble  in  acids.  Easily  sol- 
uble with  combination  in  alkaline  solutions.  (V. 
Babo  &  Hirschbrunn.) 

The  alkaline  salts  of  sinapic  acid  are  readily 
soluble  in  water,  those  of  the  alkaline  earths  are 
difficultly  soluble ;  most  of  the  sinapates  are  very 
easily  decomposed. 

SINAPATE  OF  AMMONIA.  Readily  soluble  in 
water. 

SINAPATE  OF  BARYTA.  Difficultly  soluble  in 
Ca  H10  Ba,  010  water. 

SIXAPATE  OF  POTASH.  Soluble  in  water.  In- 
soluble in  absolute  alcohol. 

SINAPATE  OF  SODA.    Soluble  in  water. 

"  SINAPIN"  (of  Berzelius).  Vid.  SulphoCyan- 
hydrate  of  Sinapin. 

SINAPJX.  Soluble  in  water,  but  the  aqueous 
CjjHjijNOn  solution  is  decomposed  on  evaporat- 
ing it.  (V.  Babo  &  Hirschbrunn.) 


SINAPOLIN.     Soluble  in  water,  abundantly  at 
(DiAllylUrea.      Cyanate  the      temperature      of 

boiling,  in  alcohol,  and 
C14  H12  N2  03  =  N2  J  ((VH5)2     ether.      Readily   solu- 
(  H2  ble,  without  decompo- 

sition, in  cold  concen- 
trated sulphuric  acid  ;  also  soluble  in  other  acids, 
from  which  ii  is  precipitated  by  ammonia.  (Si- 
mon ;  Will.)  It  is  neither  dissolved  nor  decom- 
posed by  potash  lye. 

SINETHYLAMIN.     Vid.  EthylSinamin. 
SINKALIN.     Exceedingly   deliquescent.     Solu- 
(Sincaiin.)       ble  in  water.  *  (V.  Babo  &  Hirsch- 
C10H13N02     brunn.) 

SIPEERIN.     Vid.  Sepeerin. 

SMI LACIN (from  Smilax  Sarsaparilla) .     Readily 

(Parigtin.     Sarsaparillin.)        Soluble    in     boiling,    less 

ci6Hio  °«?  or  cisHi5  °e?     soluble   in    cold    water, 

and  alcohol.     Soluble  in 

ether  and  the  volatile  oils,  less  soluble  in  the  fatty 
oils.  Also  soluble  in  dilute  alkaline  solutions 
and  in  dilute  acids. 

SOAPS.  In  ordinary  language,  the  term  soap 
is  applied  to  mixtures  of  various  compounds  of 
the  fatty  acids  with  alkaline  bases  ;  but  sometimes 
the  term  is  made  to  include  the  compounds  of 
fatty  acids  with  other  metallic  oxides.  Taking  it 
in  the  most  general  sense,  it  may  be  said  that  all 
soaps,  excepting  those  of  potash",  soda,  ammonia, 
(and  lit-hia1?),  are  insoluble  in  water,  and  but 
difficultly  soluble  or  insoluble  in  alcohol.  The 
ordinary  soaps,  however,  i.  e.  those  with  an  alka- 
line base,  arc  readily  soluble  in  boiling  water  and 
in  boiling  alcohol.  When  the  moderately  concen- 
trated aqueous  solution  is  treated  with  a  large 
excess  of  water  the  soap  is  decomposed,  an  acid 
salt  separates  out,  while  an  equivalent  quantity 
of  the  alkaline  base  remains  in  solution.  The 
soaps  most  commonly  employed  are  mixtures,  in 
variable  proportions,  of  the  stearates,  margarates, 
palmitates,  and  oleates  of  soda  or  of  potash. 
Those  in  which  the  base  is  soda  are  always  more 
consistent  and  less  readily  attacked  by  water  than 
the  potash  soaps.  On  the  other  hand,  those  soaps 
in  which  the  oleates  predominate  are  less  con- 
sistent than  those  containing  more  of  the  solid 
fatty  acids. 

The  alkaline  soaps  are  insoluble  in  aqueous 
solutions  of  sebate  of  potash  or  sebate  of  soda,  — 
as  they  are  in  solutions  of  chloride  of  sodium. 
(Bouis,  Ann.  Ch.  et  Phys.,  (3.)  48.  105.) 

SOAPS  of  the  protoxide  OF  IRON  are  soluble  in 
oil  of  turpentine,  and  the  other  essential  oils. 

SODA.     Vid.  Oxide  of  Sodium. 

SODIUM.      Decomposed    by     water,     alcohol, 
Na     wood-spirit,    ether,    and    in   general   by   all 
oxygenated  substances.     Insoluble  in  naph- 
tha, &c" 

The  compounds  of  sodium  are  nearly  all  readily 
soluble  in  water,  except  the  antimoniate,  tartrate, 
fluorhydrate,  and  picrate,  which  are  somewhat 
sparingly  soluble. 

SODIUMAMID.  Decomposed  by  water,  and 
N  (  H2  alcohol. 

Tri SODIUMAMID.     Vid.  Nitride  of  Sodium. 
N  JNas 

SODIUMETHYL.    Not  isolated. 
C4  Hfl  Na 

SODIUMETHYL    with    ZINCETHYL.      Decom- 
C4  HB  Na ;  2  C4  H6  Zn    posed  by  water.     Soluble  in 
zincethyl. 


STANNATES. 
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SOLANIN.     Permanent.     Sparingly  soluble    in 

n     NO    -N  ]C42H83014     cold  water,  alcohol, 
B    N  0    -  N 


fatty 

and  essential  oils. 

Soluble  in  boiling  alcohol.  Soluble  in  concen- 
trated sulphuric  and  nitric  acids. 

The  salts  of  solanin  are  generally  readily  solu- 
ble in  water,  and  spirit. 

"  SORBIC  ACID  "  (of  Donovan).  See  MALIC 
ACID. 

SORBIC  ACID.     Almost  insoluble  in  cold,  tol- 

C12  H8  04  =  C12  H7  03,  H  0     erably  soluble  in  boiling 

water.      Easily   soluble 

in  alcohol,  and  ether.  The  most  convenient  sol- 
vent is  a  mixture  of  1  vol.  alcohol  and  2  vols. 
water.  (Hofmann.) 

SORBATE  OF  AMMONIA. 

SORBATE  OF  BARYTA.  Less  soluble  in  alco- 
C12  H7  Ba  04  hoi  than  in  water. 

SORBATE  OF  COPPER.     Ppt. 

SORBATE  OF  ETHYL. 
C12  H7  (C4  H5)  04 

SORBATE  OF  LEAD.     Ppt. 

SORBATE  OF  LIME.  Resembles  the  baryta 
C12  H7  Ca  O4  salt. 

SORBATE  OF  MANGANESE.    Ppt. 

SORBATE  OF  NICKEL.     Ppt. 

SORBATE  OF  POTASH.    Very  soluble  in  water. 

SORBATE  OF  SILVER.    Insoluble  in  water. 
C]S  H7  Ag  04 

SORBATE  OF  SODA.     Very  soluble  in  water. 

SORBATE  OF  ZINC.    Ppt. 

SORBINIC  ACID.  Insoluble  in  water,  alcohol, 
C82  H17  015  =  C32  H13  On,  3  H  0  +  Aq  or  feeble  acids. 

Very     readily 

soluble  in  aqueous  solutions  of  caustic  potash, 
soda,  and  ammonia.  (Pelouze,  Ann.  Ch.  et  Phys., 
(3.)  35.  227.) 

SORBINATE  OF  ALUMINA.     Ppt. 

SORBINATE  OF  AMMONIA.     Soluble  in  water. 

SORBINATE  OF  BARYTA.     Ppt. 

SORBINATE  OF  COBALT.  Insoluble  in  ammo- 
nia-water. 

SORBINATE  OF  COPPER.  Soluble  in  ammo- 
nia-water. 

SORBINATE  OF  GOLD.     Ppt. 

SORBINATE  of  sesquioxide  OF  IRON.     Ppt. 

SORBINATE  OF  LEAD. 
CM  H13  Pb3  015 

SORBINATE  OF  LIME.     Ppt. 

SORBINATE  OF  NICKEL.  Soluble  in  ammo- 
nia-water. 

SORBINATE  OF  PLATINUM.     Ppt. 

SORBINATE  OF  POTASH.     Soluble  in  water. 

SORBINATE  OF  SODA.     Soluble  in  water. 

SORBINATE  of  protoxide  OF  TIN.    Ppt. 

SoRBiN(from  Sorbus  aucuparia).  Soluble  in 
(Snrbite.)  about  0.5  pt.  of  wa- 

C12  H12  012  =  CM  H10  08"  ?  Q  ter.  Very  sparingly 
Hz  >  soluble  in  boiling  and 
still  less  soluble  in  cold  alcohol.  Unaltered  by 
dilute,  but  is  decomposed  bystrong,  sulphuric  acid. 
(Pelouze,  Ann.  Ch.  et  Phys.,  (3.)  35.  225.)  The 
aqueous  solution,  saturated  at  1 5°,  is  of  1 .372  sp.  gr. 

SORBIN  with  OXIDE  OF  LEAD.     Ppt. 

SPANIOLITMIN.      Only    sparingly   soluble    in 

Ctg  H17  016?     water.     Insoluble  in  alcohol  or  ether. 

Soluble  in  alkaline  solutions.  (Kane.) 


SPARTEIN.  Very  sparingly  soluble  in  water, 
N  5r  TT  HI  hut  a  linle  water  is  dissolved  by  it. 

i  16  13  Readily  soluble  in  alcohol,  and  ether. 
Soluble,  with  combination,  in  dilute 
acids.  Decomposed  by  hot  chlorhydric  and  nitric 
acids. 

The  salts  of  spartein  are  soluble  in  water. 

SPERMACETI.     Vid.  Palmitate  of  Cetyl. 

SPERMATIN.  Easily  soluble  in  water.  Insol- 
uble in  alcohol  or  ether.  Soluble  in  cold  concen- 
trated sulphuric  acid,  from  which  it  is  precipi- 
tated on  the  addition  of  water.  Soluble  in  warm 
nitric  acid,  from  which  it  is  precipitated  on  the 
addition  of  water.  In  concentrated  acetic  acid  it 
swells  up,  and  when  the  mixture  is  treated  with 
water  arid  boiled  it  dissolves. 

SPIR-SMN (yellow  coloring  matter  of  the  flowers 
(\2  Hja  020(?)  of  Spircea  ulmaria).  Insoluble  in 
water.  Readily  soluble  in  alcohol, 
and  ether.  Soluble  in  concentrated  sulphuric 
acid,  from  which  it  is  precipitated  unchanged  on 
the  addition  of  water.  Soluble  in  warm  concen- 
trated nitcic  acid,  by  which  it  is  altered  only  after 
prolonged  ebullition.  Insoluble  in  chlorhydric 
acid.  Soluble  in  aqueous  solutions  of  the  caustic 
alkalies. 

SPIRIN.     Vid.  BenzoSalicyl. 
SPIRITE  OF  X.     Vid.  Salicylite  of  X. 
SPIROL.     Vid.  Phenic  Acid. 
SPIROUS  ACID.     Vid.  Salicylous  Acid. 
SPIROYLIC  ACID.     Vid.  Salicylic  Acid. 

SPONGE  (organic  matter  of  the).  Insoluble  in 
water,  alcohol,  ether,  ammonia- water,  or  dilute 
chlorhydric  acid.  Soluble  in  boiling  concentrated 
chlorhydric  acid,  and  partially  soluble  in  nitric 
acid.  Also  soluble  in  boiling  baryta-water. 

STANN(OHS)AMYL.  1      The    stann- 

Cto  Hu  Sn  ^  amyls    are   all 

C10  Hn  Sn  s  insoluble       in 

STANN(Z'C)AMYL.  water;  they  are 

(Bistann_Amyl.)  tne  less  soluble 

•in    alcohol    in 
proportion    as 
they      contain 
more  tin  ;  they 
I  are  all  readily 
J  solubleinether. 
V.)  f-  or  methstannbiamyl.    Readily   soluble   in 
(C10  Htl)4  Sn2      alcohol,  and  ether. 

STANNIC  ACID.     Vid.  6mOxide  of  Tin. 
Sn  02 

All  the  soluble  stannates  and  metastannates  are 
precipitated  from  their  aqueous  solutions  on  the 
addition  of  salts  of  potash,  soda,  or  ammonia. 
All  the  metastannates,  excepting  those  of  potash, 
soda,  and  ammonia,  are  insoluble  in  water.  (Fre- 
my, Ann.  Ch.  et  Phys.,  (3.)  12.  pp.  474,  484.) 

STANNATE  OF  AMMONIA.      Soluble  in    pure 
N  H4  0,  2  Sn  02    water.     Insoluble  in  dilute  ammo- 
nia-water.    (Berzelius.) 

J/e/aSTANNATE  OF  AMMONIA.  Soluble  in  wa- 
ter, from  which  solution  it  is  precipitated  on  the 
addition  of  alcohol.  (Fremy,  Ann.  Ch.  et  Phys., 
(3.)  12.  474.) 

STANNATE  OF  BARYTA.     Ppt. 
Ba  0,  Sn  02  +  6  Aq 

A/e/aSTANNATE  OF  BARYTA.  Insoluble  in 
water.  (Fremy,  he.  cit.,  p.  477.) 

STANNATE  of  sesquioxide  OF  CHROMIUM. 


cto  Hn  Sn2 
C10  Hn  Sn2  \ 

III.)  f  or  methylene  stannamyl. 
(C10Hn)2Sn2 

IV.)  I  or  methstannnmyl. 
(C10Hu)3Sn2 
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STANNATE  OF  COBALT. 
STANNATE  ofdinoxide  OF  COPPER. 

STANXATE  of  protoxide  OF  COPPER.     Ppt. 
Cu  0,  Sn  02  -|-  3'Aq 

STANNATE  OF  GOLD.  Insoluble  in  water.  In- 
(Purple  of  Cassius.)  soluble  in  dilute  chlorhydric 
AuO,3Sn02  +  4Aq  acid.  (Berzelins.)  Slowly 
acted  upon  by  boiling  chlor- 
hvdric  acid,  with  solution  of  some  tin.  (Proust; 
Fuchs.)  Boiling  nitric  acid  dissolves  out  some 
of  the  tin  (Proust),  as  does  also  boiling  dilute 
sulphuric  acid.  Aqua-regia  dissolves  out  gold, 
leaving  white  oxide  of  tin.  Chlorhydric  acid 
dissolves  out  tin,  leaving  metallic  gold.  (Berze- 
lius's Lehrb.)  While  still  moist,  purple  of  Cassius 
is  generally  soluble  in  ammonia-water,  from  which 
solution  the  purple  is  gradually  redeposited,  but 
some  samples  prepared  from  hydrated  sesquioxide 
of  tin  and  a  solution  of  terchlorideof  gold  or  by  dis- 
solving an  alloy  of  gold,  silver,  and  tin  in  nitric 
acid,  are  insoluble  in  ammonia-water,  even  while 
they  are  yet  moist;  after  drying,  the  purple  is 
always  insoluble  in  ammonia. 

As  ordinarily  precipitated,  purple  of  Cassius 
contains  an  excess  of  uncombined  binoxide  of  tin, 
but  this  may  be  dissolved  out  by  boiling  the  pre- 
cipitate in  an  aqueous  solution  of  caustic  potash. 
The  precipitate  which  has  been  thus  treated  dis- 
solves in  part  in  cold  water,  or  rather  a  quasi- 
solution  is  produced,  forming  a  strongly  colored 
liquid,  from  which  it  may  be  completely  repre- 
cipitated  by  the  addition  of  a  little  chloride  of 
ammonium.  (L.  Figuier,  Ann.  Ch.  et  Phys.,  (3.) 
11.  353.) 

STANNATE  OF  LEAD.  Ppt.   (Berzelius's  Lehrb.) 

PbO,  SnOj    Appears  .to    be    somewhat    soluble. 

(Moberg.) 

STANNATE  OF  LIME.     Ppt.     Difficultly  solu- 

Ca  0,  Sn  0,  +  4  Aq    ble    in    water.       (Berzelius's 

Lehrb. ) 

STANNATE  OF  MAGNESIA.    Ppt. 

STANNATE  OF  MANGANESE.  Ppt.  Oxidizes 
Mn  0,  Sn  02  when  exposed  to  the  air. 

STANNATE  ofdinoxide  OF  MERCURY.    Ppt. 
Hg,  0,  Sn  02  +  5  Aq 

STANNATE  of  protoxide  OF  MERCURY.    Ppt. 
Hg  0,  Sn  Oa  +  6  Aq 

STANNATE  OF  POTASH. 

I.)  proto.  Easily  soluble  in  water.  (Moberg., 
KO,  SnOj  Insoluble  in  an  aqueous  solution  of 
chloride  of  potassium.  (Fremy,  Ann. 
Ch.  et  Phys.,  (3.)  12.  469.)  Slightly  hygro- 
scopic. Very  soluble  in  water,  but  water  ap- 
pears to  decompose  it  after  a  time,  a  gelatinous 
metastannate  being  formed.  Insoluble  in  alco- 
hol. It  is  precipitated  from  its  aqueous  solu- 
tion on  the  addition  of  almost  any  soluble  salt,  — 
notably  by  the  salts  of  ammonia,  of  potash,  and 
of  soda.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12. 
484.)  On  fusing  calcined  oxide  of  tin  with  hy- 
drate of  potash,  and  treating  the  mass  with  water, 
crystals  of  stannate  (a)  of  potash  may  be  obtained. 
These  are  completely  soluble  in  water.  Also 
easily  and  completely  soluble  in  alcohol.  The 
aqueous  solution  is  not  rendered  cloudy  on  the 
addition  of  a  solution  of  potash.  Nor  is  it  pre- 
cipitated on  the  addition  of  solutions  of  the  chlo- 
rides of  sodium,  or  potassium,  or  of  sulphate  of 
potash.  A  solution  of  chloride  of  ammonium 
occasions  no  precipitate  at  first,  but  forms  an 


abundant  precipitate  after  a  time.  In  presence  of 
dilute  sulphuric  acid,  chlorhydric,  or  nitric  acid, 
the  solution  remains  clear.  (H.  Rose,  7V.,  1.  251.) 
When  prepared  by  dissolving  hydrate  of  tin  in  a 
solution  of  caustic  potash  it  is  difficultly  soluble  in 
a  concentrated  aqueous  solution  of  caustic  potash. 
(H.  Rose,  Tr.,  1.  245.) 

II.)  acid.  Soluble  in  water,  forming  a  milky 
liquor.  Insoluble  in  alcohol.  (Berzelius.) 

3/efaSTANNATE  OF  POTASH.  Generally  it  is 
K  0,  Sn  02  +  4  Aq  soluble  in  water, 

(K  0,  Sn5  010,  according  to  Fremy.)     but    is     liable    to 

become  insoluble 

in  water  when  merely  dried  at  the  ordinary  tem- 
perature. Alcohol  precipitates  it  from  the  aqueous 
solution.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12. 
474.)  Soluble  in  water.  Completely  insoluble 
in  a  large  excess  of  an  aqueous  solution  of  caustic 
alkali.  Insoluble  in  alcohol.  (Fremy,  loc.  cit.t 
(3.)  23.  394.)  On  adding  a  solution  of  chloride 
of  sodium  to  the  aqueous  solution  an  abundant 
precipitate  is  produced,  and  no  tin  remains  in  so- 
lution ;  solutions  of  the  chlorides  of  potassium 
and  ammonium  and  of  sulphate  of  potash  behave 
in  the  same  way,  but  on  washing  these  precipitates 
with  water  they  dissolve.  (H.  Rose,  Tr.) 

STANNATE  OF  SILVER.  Unacted  upon  by  am- 
monia-water, or  boiling  chlorhydric  acid.  "(Fis- 
cher.) 

MetaSTANNATE  OF  SILVER.  Insoluble  in 
water.  (Fremy.) 

STANNATE  OF  SODA.  Soluble  in  water.  (Mo- 
NaO,  Sn02  berg.)  Insoluble  in  an  aqueous  solu- 
tion of  chloride  of  sodium.  (Fremy, 
Ann.  Ch.  et  Phys.,  (3.)  12.  469.)  Much  more 
soluble  in  cold  than  in  hot  water.  Insoluble  in 
alcohol.  It  is  precipitated  from  the  aqueous  solu- 
tion on  the  addition  of  salts  of  potash,  of  soda,  or 
of  ammonia.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.) 
12.  pp.  486,  484.)  When  a  certain  amount  of 
alcohol  is  added  to  an  aqueous  solution  of  stannate 
of  soda,  a  concentrated  aqueous  solution  of  the 
latter  is  thrown  down  ;  but  when  a  larger  quantity 
of  alcohol  is  employed  crystals  separate.  (Ord- 
way,  Ann.  J.  Sci.,  (2.)  33."  35.) 

3/etaSTANNATE  OF  SODA.      While  still  moist 

Na  0,  Sn  02  +  4  Aq  it  is  soluble  in  water ;  but 

(Na  0,  Sn5  010  of  Fremy.)    by  drying  it  is  decom  posed 

and    becomes    insoluble. 

Alcohol  precipitates  it  from  the  aqueous  solution. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12.  477.)  Very 
difficultly  soluble  in  water.  Insoluble  in  alcohol. 
Completely  insoluble  in  a  large  excess  of  an 
aqueous  solution  of  caustic  alkali.  (Fremy,  loc.  cit., 
(3.)  23.  pp.  394,  399.) 

A/etaSTANNATE  OF  SiRONTiA.  Insoluble  in 
water.  (Fremy.) 

E  OF  TIN.     Insoluble  in  water. 


(Yellow  oxide  of  Tin.)  Soluble,  with  decomposition, 
Sn  0,  Sn  02  +  3  Aq  in  acids  and  in  alkaline  solu- 
tions. (Fremy,  Ann.  Ch.  et 
Phys.,  (3.)  12.  479.) 

STANNATE  OF  ZINC. 
Zn  0,  Sn  02  +  2  Aq 

STANN(OMS)ETHYL.  Insoluble  in  water.  Sparing- 

MethyleneStannEthyl.      \y  soluble   in  absolute  alco- 
.) 


Cahours.) 


(Loewig;Frankland.)  Very 
easily  soluble    in    alcohol. 
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STANN(/C)'//ETHYL.  Nearly  insoluble  in  water. 
(Stannic Ethide.)  Sparingly  solublein  alcohol.  Read- 
Sn  (C4  H5)2  Hy  soluble  in  ether.  Unacted  upon 
by  concentrated  acids  at  the  ordi- 
nary temperature,  but  when  heated  therewith  it  is 
decomposed.  (Buckton.) 

Z?iSTANN(zc)£n'ETHYL.  Insoluble,  or  but  spar- 
(MethyioStannEthyl.  ingly  soluble,  in  alcohol. 
SesquiStannEthyl.)  (Cahours.)  Lcewig  enumer- 
Sn2  (C4  Hn)3  ate(j  seven  different  Stann- 

Ethyls,  viz. : 

a  =  Ordinary  StannEthyl  =  Sn  C*  Hs  (vid.  sup.) 
b  =  Methylene,  or  f  do.     =  Sn2  (Ct  Hs)z 
c  =  Ethelene  or 

do. 
do. 
do. 
do. 


=  Sn*  (C«  H5)3 
=  Sn«  (C4  Hnjs 
=  Sn4  (C4  H5)5 
=  Sna  (C*  H5)4 


Elayl,  or 

d  =  Aceto,  or 
e  =  Methylo,  or 
/  =  Ethylo,  or 

9  ~ 

All  of  which  are  insoluble  in  water.     Sparingly 

soluble  in  absolute  alcohol.      Soluble   in  ether. 

Some  of  the  oxides  of  the  compounds  are  insoluble 

in  water,  alcohol,  or  ether,  while  others,  sparingly 

soluble  in  water,  are  readily  soluble  in  alcohol  and 

ethcF. 

Strecker,  on  the  other  hand,  refers  all  of  these 
compounds  to  three  separate  radicals,  viz.  : 

StannEthyl  =  Sn  C*  H5  or  j  £*  ^5  |jj  as  given 

above. 

Bi  Stann  Ethyl  =  Sn2  (C4  HB) 
Bi  Stannic  tri  Ethyl,  or  )          «„    ,n    TT  \ 
Methylo  Stann  Ethyl      1   =  Sn*  ^  H6)s    as 
given  above. 

According  to  Strecker's  view  the  bodies  a,  6,  and 
c  in  the  above  list  are  identical,  f  is  a  mixture 
of  a  and  e.  While  c?  is  a  mixture  of  a,  with  bi- 
stannethyl.  (See  Gmelin's  Handbook,  13.  505.-) 

*Ses<7?</STANNETHYL.          Vid. 
Ethyl. 

STANNETHYLIUM.     Vid.  StannEthyl. 
STANN(/C)ETHYLMETHYL. 

(StannicEthyloMethide  ) 


STANNICETHIDE.     Vid.   Stann  (/c)6t'Ethyl. 
STANNICETHYLMETHIDE.       Vid.     Stann(zc)- 
EthylMethyl. 

STANNIDE  OF  METHYL.     Vid.   StannMethyl. 
STANNITE  OF  POTASH. 
STANNITE  OF  SODA. 

STANNMETHYL. 

Co  H3  Sn  ; 
Cz  H3  Sn  \ 

STAPHISATN  (from  Delphinium  Staphisagria). 
Sparingly  soluble  in  water.  Soluble  in  absolute 
alcohol.  Insoluble,  or  but  sparingly  soluble,  in 
ether.  Soluble  in  acids. 

STARCH.  When  in  its  natural  state  of  aggre- 
(Amylum.)  gation  it  is  insoluble 

r-  H  A  Ci2  Hs  °r,"  In  in  cold  water,  alcohol, 
C]2H]0010=  H2J04  orether  Inhotwater 

it  swells  up  to  a  paste, 

and  when  boiled  with  much  water  appears  to  dis- 
solve ;  but  if  the  liquor  thus  obtained  be  exposed 
to  temperatures  below  0°,  the  water  in  congealing 
will  deposit  the  starch,  which  regains  a  certain 
aggregation,  and  cannot  be  dissolved  in  water  at 
the  ordinary  temperature  ;  by  long-continued  boil- 
ing with  water  starch  is  converted  into  dextrin. 
When  treated  with  dilute  acids,  it  forms  a  paste  in 
the  cold,  and  when  boiled  with  them  is  converted 
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into  dextrin  and  sugar.  Strong  acids  disaggre- 
gate and  decompose  it  much  more  rapidly,  with 
the  single  exception  of  acetic  acid,  which,  when 
concentrated,  has  no  action  upon  it,  and  but  little 
when  it  is  diluted. 

When  covered  with  concentrated  chlorhydric 
acid,  and  allowed  to  stand  during  several  days,  it 
dissolves.  (Leuchs,  ./.  pr.  Ch.,  1841,  22.  511.) 
Starch  is  dissolved,  with  decomposition,  by  sulphu- 
ric, nitric,  chlorhydric.  and  oxalic  acids,  and  prob- 
ably by  other  acids  (excepting  acetic  acid)  in  the 
cold,  if  the  acid  be  concentrated,  and  gradually  by 
the  aid  of  heat  and  pressure  when  the  acid  is  very- 
dilute.  (Biot,  Ann.  Ch.  et  Phys.,  (3.)  11.  101.)  It 
is  even  gradually  disaggregated  and  rendered 
soluble  by  the  action  of  water  containing  only 
Tpr  °f  oxalic  acid,  if  it  be  strongly  heated  there- 
with in  a  closed  vessel.  (Jacquelain,  Ann.  Ch.  et 
tyys;,  (3.)  11.  102  ) 

By  the  action  of  water  at  150°  starch  is  con- 
verted into  dextrin  and  sugar.  The  same  change 
is  brought  about,  after  a  time,  by  dilute  acids  at 
the  temperature  of  boiling.  Concentrated  sul- 
phuric acid  changes  it  to  dextrin.  When  starch 
paste  is  treated  with  dilute  sulphuric  acid,  glacial 
acetic  acid,  or  better  with  ordinary  acetic  acid,  it 
liquefies  and  passes  into  another  molecular  con- 
dition, viz.  into  Soluble  Starch.  ( Vid.  infra.) 
When  treated  with  an  aqueous  solution  of  caustic 
alkali  starch  swells  up  enormously,  and  if  this 
paste  be  heated,  gently  at  first,  it  soon  liquefies; 
from  the  solution  thus  obtained  a  mixture  of 
acetic  acid  and  alcohol  precipitates  a  starch  which, 
before  drying,  forms  a  translucid  emulsion  when 
treated  with  cold  water ;  from  this  emulsion  the 
starch  subsequently  separates,  with  the  exception 
of  a  small  quantity  which  remains  in  solution. 
Boiling  water  dissolves  this  precipitate  no  more 
than  cold  water,  and  the  starch  which  has  thus 
been  disorganized  by  alkalies  is  no  longer  sus- 
ceptible of  forming  a  paste.  The  amount  of  this 
disorganized  starch  which  is  dissolved  by  water, 
either  hot  or  cold,  is  always  greater  when  one 
treats  recently  precipitated  starch,  than  when  one 
operates  on  that  which  has  been  already  dried.  Af- 
ter the  starch  has  been  boiled  for  a  long  time  with 
a  solution  of  caustic  potash,  a  somewhat  larger 
amount  of  it  becomes  soluble  in  water.  These 
solutions,  apparent  or  real,  are,  however,  not 
permanent,  and  the  starch  which  they  contain 
may  all  be  precipitated  by  alcohol.  After  long 
contact  with  alcohol,  and  subsequent  drying,  the 
starch  is  no  longer  soluble  in  water.  When  ordi- 
nary starch  is  treated  with  a  solution  of  chloride 
of  zinc,  it  swells  up  to  a  paste  like  that  formed  by 
warm  water.  This  paste  docs  not  liquefy  in  the 
cold,  but  when  heated  to  100°  it  soon  liquefies,  and 
finally  becomes  quite  fluid.  From  this  solution 
alcohol  precipitates  a  starch  which  behaves  like 
that  obtained  from  alkaline  solutions.  But  if 
the  paste  produced  by  the  action  of  chloride  of 
zinc  be  heated  over  a  free  fire,  and  the  solution 
which  forms  be  precipitated  as  before  by  means  of 
alcohol,  a  much  more  soluble  variety  of  starch  is 
obtained.  To  sum  up  the  case  :  —  Starch  is  mod- 
ified insensibly  without  changing  its  nature,  and 
passes  from  the  insoluble  state  to  another  modifi- 
cation in  which  it  is  capable  of  dissolving  in 
water.  There  are  several  varieties  of  "  disorgan- 
ized "  starch,  some  of  which  are  insoluble  in  water, 
either  hot  or  cold.  Others  are  soluble  in  water 
at  the  temperature  of  80°,  but  the  solution  becomes 
cloudy  on  cooling.  Others  are  soluble  in  cold 
and  in  hot  water,  forming  solutions  which  remain 
clear  on  cooling.  The  latter  Bcchamp  calls 
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"  soluble  starch,"  and  considers  identical  with  the 
"  amidin  "  of  De  Saussurc  and  Geurin-Varry, 
and  the  "dextrin"  of  Biot. 

AVlien  ordinary  starch  is  treated  with  warm 
dilute  sulphuric  acid,  the  paste  which  is  at  first  J 
formed  soon  liquefies  if  heated  to  90°,  but  solidi- 
fies again  to  a  jelly  on  cooling.  When  treated 
with  alcohol  and  dried  it  leaves  a  starch  insoluble 
in  water,  and  not  susceptible  of  forming  a  paste 
with  water.  Nor  can  the  jelly  be  again  entirely 
liquefied  when  it  is  reheated  ;  the  portion  of  starch  I 
which  remains  in  this  case  is  entirely  insoluble,  j 
When  ordinary  starch  is  treated  with  common 
nitric  acid,  a  paste  is  obtained  which  is  readily 
soluble  in  strong  nitric  acid,  and  the  liquid  thus  ! 
obtained  is  readily  soluble  in  water.  Alcohol,  i 
however,  precipitates  from  it  all  the  starch  which  j 
was  originally  employed.  This  precipitate,  when 
recent,  appears  to  dissolve  in  water,  but  most  qf 
it  soon  separates  out  again,  and  it  is  then  no 
longer  soluble  either  in  cold  or  boiling  water. 
The  action  of  ordinary  nitric  acid  is  consequently 
similar  to  that  of  caustic  potash,  but  is  somewhat 
more  rapid.  By  allowing  the  nitric  acid  to  act 
for  a  longer  time  on  the  starch  before  precipitat- 
ing with  alcohol,  a  starch  is  obtained  which  is 
completely  soluble  in  cold  water, even  after  it  has 
been  dried  at  100°.  Concentrated  sulphuric  acid 
produces  the  same  changes  as  nitric  acid,  only 
more  rapidly.  "  Soluble  starch  "  is  precipitated 
from  its  solution  in  water  or  acid,  by  acetic  acid, 
as  it  is  by  alcohol.  When  ordinary  starch  is 
treated  with  monohydrated  acetic  acid  it  is  not 
disaggregated,  but  is  rendered  apt  to  dissolve  in 
warm  water,  or  even  in  cold  water.  Warm  dilute 
acetic  acid,  by  prolonged  action,  converts  ordi- 
nary starch  into  soluble  starch.  (Bechamp,  Ann. 
Cli.'etPhys.,  (3.)  48.  458.) 

"Soluble  Starch."  Under  this  heading  Be- 
champ (loc.  cit.)  distinguished  several  different 
products,  as  has  been  already  indicated,  of  varia- 
ble solubility.  In  its  most  characteristic  form 
soluble  starch  dissolves  in  cold  water  when  re- 
cently precipitated,  and  in  warm  water  after  it 
has  been  dried.  These  solutions  may  be  frozen 
without  causing  anything  to  separate,  and  with- 
out altering  in  any  way  the  properties  of  the  sol- 
uble starch  dissolved  in  them.  They  may  also 
be  evaporated  to  the  consistence  of  a  thick  syrup 
without  separating  anything.  Soluble  starch  is 
insoluble  in  alcohol,  even  dilute. 

STEARIC  ACID.    Insoluble   in  water.     Easily 

(Stearophanic  Acid.     Anamirtic     soluble      in     alcohol, 

Adfi.    Bassic  Acid.)  even    in  dilute  ;  and 

CK  Has  <>4  =  ««6  H86  <>8,  H  0       still  more  soluble  in 

ether.     More  soluble 

in  hot  than  in  cold  alcohol.  Less  soluble  in  alco- 
hol than  palmitic  acid.  Separates  from  the  hot 
alcoholic  solution  somewhat  sooner  than  margaric 
acid. 

Soluble  in  40  parts  of  cold  alcohol  of  0.794  sp. 
gr.,  and  in  all  proportions  in  the  same  alcohol 
when  boiling.  (Chevreul.)  Ether  dissolves  0.12 
pt.  of  it.  Soluble  in  20  pts.  of  oil  of  turpentine. 
(Braconnot.)  Soluble  in  wood-spirit,  oil  of  tur- 
pentine, and  coal-tar  naphtha.  (Hardwick.)  Sol- 
uble in  creosote.  (Reichenbach.) 

1  pt.  of  benzin  dissolves  0.22  pt.  of  it  at  23°. 
(Vogel  &  Scheller,  Dingler's  Polytech.  Journ., 
164.  221.) 

1  pt.   of  bisulphide  of  carbon  dissolves  0.3  pt. 
of  it  at  23°.     (Voirel  &  Scheller,  Dingler's  Poly-\ 
tec/,,  ./ourn.,  164.  221.) 

Easily  soluble  in  aqueous  solutions  of  the  caus-  [ 


tic  alkalies.  Soluble  in  concentrated  sulphuric 
acid  when  this  is  gently  warmed,  from  which 
solution  it  is  precipitated  on  the  addition  of 
water. 

The  normal  alkaline  salts  of  stearic  acid  are 
soluble  in  small  quantities  (10  (a)  20  pts.)  of  pure 
water,  but  are  easily  decomposed  by  large  quan- 
tities of  water.  Only  extremely  small  quantities 
of  the  alkaline  stearatcs  are  dissolved  by  water 
which  contains  salts  in  solution,  their  aqueous 
solutions  are  therefore  precipitated  by  saline  solu- 
tions ;  for  example,  by  a  solution  of  chloride  of 
sodium.  All  the  other  stearates  are  insoluble  in 
water.  The  alkaline  stearates  are  soluble  in 
alcohol,  especially  if  this  is  hot,  though  somewhat 
less  so  than  the  corresponding  margarates.  All 
the  stearates  are  insoluble  in  ether,  and,  except- 
ing those  of  the  alkalies,  in  absolute  alcohol  also. 

STEAKATE  OF  AMMONIA. 

I.)  normal.  Soluble  in  dilute  ammonia- water, 
especially  when  this  is  warm. 

II.)  acid.     Sparingly  soluble  in  boiling  water. 

STEARATE  or  AMYL.  Very  soluble  in  hot 
C86  Has  (C10  Hn)  04  alcohol,  and  ether. 

STEARATE  OF  BARYTA.  Insoluble  in  water, 
CogHogBaOx  alcohol,  or  ether.  (Hardwick,  J. 
Ch.  Soc.,  2.  236.) 

STEARATE  OF  BORNEOL.     Soluble  in  alcohol, 

(Stearate  of  Camphol.)  and  ether. 

CM  H52  04  =  C36  Hgg  (C20  »17)  04 

STEARATE   OF    CETYL.     Slightly    soluble   in 
CjjgHgg  (C32HS3)04      boiling  alcohol.     Easily  solu- 
ble in  boiling,  but  only  spar- 
ingly soluble  in  cold  ether. 

STEARATE  OF  CHOLESTERIN.    Very  sparingly 

C88  H78  <>4  =  C36  H35  (C52  H4s)  °4    soluble   in    boiling 

alcohol,  or  in  cold 

ether.     Difficultly  soluble  in  boiling  ether. 
STEARATE  OF  COPPER. 

C36  H35  Cu  °4 

STEARATE  OF  ETHYL.      Insoluble  in    water, 

C30  Hgg  (C4  H5)  04    not  being  decomposed  even  by 

boiling  water.     Soluble  in  hot, 

less   soluble   in  cold  alcohol.     Very   soluble  in 

ether. 

STEARATE  OF  ETHYLENE.  Soluble  in  ether. 
C72  H70  (C4  H4")  08  (Wurtz.) 

STEARATE  OF  GLYCERYL.     Vid.  Stearin. 

STEARATE  OF  LEAD. 

I.)  normal.     Very  sparingly  soluble  in  boiling 

C36H3gPb04     alcohol   or   ether.      Soluble,    in   all 

proportions  in  hot  oil  of  turpentine. 

Stearate  of  lead  [normal  ?]  is  insoluble  in  wa- 
ter, alcohol,  or  ether.  (Hardwick,  J.  Ch.  Soc.,  2. 
236.) 

II.)  acid.     Soluble,  with  partial  decomposition, 

C36  H35  Pb  04,  C36  H30  04  (?)    in  more  than  60  pts.  of 

boiling  alcohol  of  0.823 

sp.  gr.  Completely  soluble  in  warm  oil  of  tur- 
pentine. 

III.)  basic. 
C30  H35  Pb  04, 3  Pb  0 

STEARATE  OF  LIME. 
CM  H,B  Ca  04 

STEARATE  OF  MAGNESIA.     Tolerably  soluble 
C36II35Mg04    in  boiling,  almost  insoluble  in  cold 
alcohol.     Insoluble,    or   nearly   so, 
in  water. 

STEARATE  of  dinoxide  or  MERCURY.  Insol- 
uble in  water  or  in  cold  alcohol.  Sparingly  sol- 
uble in  boiling  alcohol.  Readily  soluble  in  ether. 
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STEARATE  of  protoxide  OF  MERCURY. 

STEARATE  OF  METHYL.     Insoluble  in  water. 
C30II3r>(C2H3)04 

STEARATE  OP  NICOTIN.     Sparingly  soluble  in 
water.     Readily  soluble  in  warm  ether. 
STEARATE  OF  POTASH. 

I.)  normal.     Decomposed  by  water,  forming  a 
CaeHagKOi     tbick  gelatinous    paste   (Chevreul)  ; 
and  with  production  of  the    bisalt,  if 
enough  water  be  employed.     (Idem.,  C.  R.,  1859, 
48.    714.)      Sparingly   soluble    in    cold   water. 
With  10  pts.  of  cold  water  it  forms  an  opaque 
jelly,  which  becomes  fluid  at  99°.     With  25  pts.  of 
hot  water  it  is  completely  dissolved  ;  and  it  dis- 
solves in  still  less  water  when  this  contains  free 
alkali.     All   the   stearate  of  potash  is   separated 
from  this  solution  on  the  addition  of  chloride  of 
potassium.     (If  chloride  of  sodium  were   added 
stearate  of  soda  would  separate  out.)    When  1  pt. 
of  the  normal   salt  is   mixed  with  1000   pts.  of 
water  an  acid  salt  (No.  2)  separates  out.     (Witt 
stein's    Handw.)      Permanent.     Forms   a   gelati- 
nous mass  with  water.     Readily  soluble  in  alco- 
hol, and  in  ether  which  contains  alcohol,  though 
less  so  in  cold  than  in  hot.     Almost  entirely  in- 
soluble in  pure  ether.     (Hardwick,  J.   Ch.  Soc., 
2.  235.)     Soluble   in  6|  pts.  of  boiling  absolute 
alcohol.     Soluble  in  10  pts.  of  alcohol,  of  0.821 
sp.  gr.,    at  66°.     When  the  temperature  of  this 
solution  is  reduced  to  55°  it  becomes  turbid,  and 
at  38°  it  solidifies.     100  pts.  of  boiling  alcohol,  of 
0.794  sp.  gr.,  dissolve  15  pts.  of  it,  and  100   pts. 
of  alcohol,  of  0.821  sp.  gr.,  dissolve  0.432  pt.  of 
it  at  10°.     Very  sparingly  soluble  in  ether,  even 
when  this  is  boiling,  with  partial  decomposition. 
[T.]     Very  sparingly   soluble   even    in    boiling 
ether.     100  pts.  of  boiling  ether  dissolve  0.16  pt. 
of  it. 

II.)  bi.  Unacted  upon  by  cold  water,  but  is 
C86  F^  K  04,  Cge  H36  04  decomposed  by  boiling  with 

much  water. 

Cold  water  exerts  scarcely  any  action  upon  it. 
When  1  pt.  of  it  is  treated  with  1000  pts.  of  boil- 
ing water  a  milky,  cloudy  emulsion  is  formed, 
which  becomes  fluid  and  transparent  at  75°,  and 
deposits  flocks  of  No.  3  at  67°,  the  salt  itself 
finally  crystallizes  out  at  from  59  (a)  26°.  Very 
sparingly  soluble  in  cold,  easily  soluble  in  hot 
alcohol.  The  alcoholic  solution  has  a  neutral 
reaction,  but  when  a  solution  which  has  been  pre- 
pared in  the  cold  is  treated  with  a  small  quantity 
of  water  it  acquires  an  acid  reaction,  and  if  a  little 
water  is  added  to  a  hot  solution  this  acquires  an 
alkaline  reaction.  Boiling  ether  removes  the  ex- 
cess of  acid,  and  leaves  the  normal  salt.  (Witt- 
stein's  Handw.}  100  pts.  of  boiling  absolute 
alcohol  dissolve  27  pts.  of  it,  but  at  24°  they  re- 
tain only  0.36  pt.  of  it :  moreover,  partial  decom- 
position occurs,  on  account  of  the  tendency  of 
the  alcohol  to  dissolve  stearic  acid  in  preference  to 
the  salt.  The  portion  which  remains  in  solution 
is  consequently  richer  in  stearic  acid  than  that 
which  separated  out  as  the  solution  cooled. 

Soluble  in  alcohol,  without  alteration.  Ether 
dissolves  out  the  second  equivalent  of  acid,  thus 
reducing  it  to  the  normal  salt.  (Chevreul,  C.  R., 
1859,  48.  714.) 

III.)  guadri?  Swells  up  in  cold  water.  De- 
composed by  boiling  alcohol. 

STEARATE  OF  SILVER.  Insoluble  in  water. 
Easily  soluble  in  ammonia-water. 
(Francis.) 

STEARATE  OF  SODA. 


I.)  normal.  Not  sensibly  changed  when  mixed 
CS8H35Na04  with  10  times  its  weight  of  water. 
(Chevreul.)  Scarcely  at  all  solu- 
ble in  cold,  difficultly  soluble  in  warm  water. 
Easily  soluble  in  warm  alcohol,  the  solution  ge- 
latinizing on  cooling.  (Hardwick,  J.  Ch.  Soc., 
2.  235.)  Sparingly  soluble  in  cold  water.  More 
readily  decomposed  by  hot  water  than  the  potash 
salt.  With  10  pts.  of  boiling  water  it  affords  a 
thick,  almost  opaque,  solution,  viscous  at  90°,  and 
which  when  cooled  to  62°  becomes  solid.  With 
50  pts.  of  hot  water  it  gives  a  solution  which  may 
be  filtered  even  at  temperatures  somewhat  lower 
than  100°;  when  this  solution  is  treated  with 
2000  pts.  of  water  the  acid  salt  is  precipitated. 
With  20  pts.  of  hot  alcohol  it  forms  a  perfect 
solution,  from  which  it  crystallizes  on  cooling. 
Unacted  upon  by  boiling  ether.  (Wittstein's 
Handw.)  Soluble  in  20  pts.  of  boiling  alcohol, 
of  0.821  sp.  gr.,  and  in  500  pts.  of  the  same  alco- 
hol at  10°.  Very  slightly  soluble  in  ether. 

II.)  bi.  Insoluble  in  cold,  soluble  in  hot  water. 
CSG  H3s  Na  04  ;  C^  H^  04     Sparingly  soluble  in  cold, 
easily  soluble  in  hot  al- 
cohol. 
Insoluble  in  ether.     (W.  Marcet.) 

STEARATE  OF  STRONTIA. 
CM  I^  Sr  04 

STEARATE  OF  TREHALOSE. 
C72  H70  (C12  H8  06")  08 

Vid.  Stearone. 


STEARENE. 

STEARERIN.  Soluble  in  1000  pts.  of  alcohol, 
of  0.805  sp.  gr.,  at  15°.  Very  slowly  attacked  by 
potash  lye.  (Chevreul.) 

STEARIN.  Insoluble  in  glycerin.  Very  spar- 
(Bibasic  Stearate  of  Glyceryl.)  ingly  Soluble 

C«  H42  08  =  C6  H5  03,  2  H  0,  Gas  G^  08  jn  Cold,  more 

readily  solu- 
ble in  boiling  ether.  (Berthelot,  Ann.  Ch.  et  Phys., 
(3.)  41.  221.) 

BZ'STEARIN.      Soluble    in    boiling,    but    very 

(Monobasic  Stearate  of  Glyceryl.)  Sparingly 

C7SH78012  =C6H808,  HO,2C36HjgOa-r- 2Aq    soluble  in 

cold  ether. 
Tri STEARIN  (probably  identical  with  Natural 

(Normal  Stearate  of  Glyceryl.)  Stearin).      Sol- 

4  H110  012  =  C6  H5  03,  3  C86  H35  03     uble  in  boiling, 
but  very  spar- 
ingly soluble  in  cold  ether.     (Berthelot,  loc.  cit.) 

Natural  stearin  is  insoluble  in  water.  Soluble 
in  6  @  7  pts.  of  boiling,  much  less  soluble  in  cold 
alcohol.  It  is  very  much  more  soluble  in  abso- 
lute alcohol  than  in  spirit,  the  power  of  alcohol  to 
dissolve  the  fats  diminishing  in  an  extremely 
rapid  progression  in  proportion  as  it  is  diluted,  or 
as  its  sp.  gr.  is  increased  from  0.795  to  0.821. 
Thus  :  100  pts.  of  boiling  alcohol  of 
0.7908  sp.  gr.  dissolved  100  pts.  (and  more)  of 

mutton  steanin. 

0.7952  sp.  gr.  dissolved  16.07  pts.  of  mutton  stearin. 
0.805         "  "  6.63 

0.821          "  "  2.00  "  " 

Chevreul,  Ann.   Ch.  et  Phys.,  1816,  (2.)  2.361, 
rote.) 

00  pts.  of  boiling  alcohol  of 
0.7952  sp.  gr.  dissolve  21.50  pts.  of  stearin  from 

[man. 
1 5.04  @  16.07        "         "the  sheep. 

15.48        "         "         ox. 
"         "         1 7.65  @  18.25       "         "        hog. 

"  36.00       "         "        goose. 

(Chevreul,  Ann.  CJi.  et  Phys.,  1816,  (2.)  2.  364.) 


STYKACTL. 


Readily  soluble  in  boiling,  very  much  less  soluble 
in  cold"  other.  Soluble  in  225  pts.  of  ether  at  15°. 

Soluble  in  creosote.     (Reichenbach.) 

Sri  AROCHT.ORHYDRIX.  Insoluble  in  water. 
C  ,  U.,  Cl  0«  Solul)le  in  ether.  (Berthelot,  Ann. 
Ck.etPhys.,  (3.)  41.  304.) 

SXEARONE.  Insoluble  in  water.  Soluble  in 
(Margarone.  Stearme.)  boiling  alcohol.  Very  read- 
C70  HTO  02  ily  soluble  in  ether.  (Row- 

ney,  J.  CL  Soc.,  6.  98.) 

STEAROPHANIC  ACID.     Vid.  Stearic  Acid. 

SXEAROPHANIN.     Vid.  Anarairtin. 

SxiBtftAMYL.     Insoluble    in   water.     Miscible 

,   CH       (CioHn)2Sb;       in  all  proportions 
(C10  Htl;t  Sb,  or  *(cio  H«g  gb  5        with  alcoholi    and 

ether.     (Berle.) 

STiBfrtAMYL.     Insoluble  in  water.     Sparingly 
«K  i         H          soluble  in  absolute  alcohol.     Very 
»Dj<^ioHu;3     easily  soluble  in  ether.     (Berle'.) 
Easily  soluble  in  alcohol.     (Cra- 
mer.) 

SxiBfn'ExHYL.  Insoluble  in  water.  Readily 
«K  \  fr  n  \  soluble  in  alcohol,  and  ether.  (Loe- 
»b  |  (°«  us*>  wig  &  Sehweizer.) 

"  STIBETHYLIC  ACID."  Vid.  Antimonite  of 
StibEthyl. 

STIBETHYLIUM.    Not  isolated. 
Sb  j  (C4  H6)4 

SXIBZH'MEXHYL.  Insoluble  in  water.  Spar- 
ov  \  ^  TT  mgly  soluble  in  alcohol.  Very 
Sb  |  (C,  H3)3  eagily  soluble  in  ether  (Lando 

The  compounds  of  stibtrimethyl 
are  in  general  very  soluble  in  water,  less  soluble 
in  alcohol,  and  almost  insoluble  in  ether. 

SXIBMEXHYLIUM.     Not  isolated. 
Sb{(C2H,)4 

Sxicxic  AciD(from  Sticta  pulmonacea).  Much 
more  difficultly  soluble  in  absolute  alcohol  than 
cetraric  acid. 

SXICXAXE  OF  POXASH.  Much  less  soluble 
than  cetrarate  of  potash.  (Knop  &  Schneder- 
mann.) 

SXILBENE.  Insoluble  in  water.  Very  spar- 
( Picramyl.  Hydride  of  Stilbyl.)  ingly  soluble'in  cold, 
CM  Hi2"  more  soluble  in  boil- 

ing alcohol.  More 

soluble  in  ether  than  in  alcohol.  Soluble,  with 
combination,  in  concentrated  sulphuric  acid. 
(Laurent.) 

SXILBESIC  ACID.  Insoluble  in  water.  Very 
(Sumxyde  de  stilbtse.)  sparingly  soluble  in  alcohol, 
CM  Hto  07  (?)  and  ether.  Soluble  in  aque- 

ous and  alcoholic  solutions 
of  caustic  potash,  and  ammonia ;  from  which  it 
is  precipitated  on  the  addition  of  acids. 

SXILBESAXE  OF  SILVER.  Ppt.,  from  alcohol. 
CMH8Ag207(?) 

SXILBIC  ACID.     Vid.  Benzilic  Acid. 
SXILBOUS  ACID.     Insoluble  in  cold,  abundant- 

(  Hmzoate  of  Hydride  of  Benzoyl.     ty   Soluble    in    boil- 
•iteof  Kenxoyl.    Suroxydede     ing  alcohol.    Read- 
Stilbene.    StUbinig?s<Ku.re.)  (\y  soluble  in  ether. 

Insoluble  in  ammo- 
nia-water. 

i.i-.n  i:  OF  POTASH.  Easily  soluble  in  wa- 
ter. Soluble  in  all  proportions  in  alcohol.  In- 
soluble in  ether.  (Laurent.) 

STILBYI.AMLIN.  )        Vid.     PhenylBcn- 

SXILHYLPHENYLAMIN.  )    zolamin. 


STRAMONiN(from  Datura  Strammonivm).  In- 
soluble in  water.  Difficultly  soluble  in  spirit. 
More  soluble  in  ether  and  the  fixed  and  ethereal 
oils.  Also  in  creosote  and  in  concentrated  sul- 
phuric acid. 

SXRONXIA.      Vid.  Oxide  of  Strontium. 

SXRONTIUM.  Many  of  the  compounds  of 
Sr  strontium  are  insoluble  in  water,  but  all  of 
them,  excepting  sulphate  of  strontia,  are  sol- 
uble, with  partial  decomposition,  in  dilute  nitric 
and  chlorhydric  acids. 

SXRYCHNIC  ACID.  Readily  soluble  in  water. 
Sparingly  soluble  in  alcohol.  (Rousseau.) 

SXRYCHNAXE  OF  POTASH.  Soluble  in  water. 
Sparingly  soluble,  or  insoluble,  in  weak  alcohol. 

STRYCHNINE.  Permanent.  Almost  insoluble 
i\r  \  n  IT  r»  v  m  water,  since  it  requires  6667 


pts.  of  boiling  water,  to  dissolve 
it. 

Less  soluble  in '  water  than  either  igasurin  or 
brucin. 

At  ordinary  temperatures  it  dissolves  in  water 
saturated  with  carbonic  acid,  but  at  0°  it  is  de- 
posited again  as  such.  (Langlois,  Ann.  Ch.  et 
Phys.,  (3.)  48.  503.)  Soluble  in  7196.4  pts.  of 
water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,  8.  201,  in  Canstatt's  Jahresbericht,  fur 
1854,  p.  76.)  Soluble  in  1200  pts.  of  alcohol/  of 
80%,  at  the  ordinary  temperature,  and  in  1 0  pts. 
of  boiling  alcohol  of  80%.  Insoluble  in  ether  or 
in  aqueous  solutions  of  the  caustic  alkalies.  Ea- 
sily soluble  in  acids,  with  combination.  It  is  not 
decomposed  by  cold  dilute  nitric  acid,  but  when 
this  solution  is  heated  decomposition  ensues. 
(Wittstein's  Handw.)  Strychnine  is  very  spar- 
ingly soluble  in  the  cold  in  neutral  solvents.  It 
dissolves  in  about  100  pts.  of  dilute  alcohol. 
(Bouchardat,  Ann.  Ch.  et  Phys.,  (3.)  9.  228.) 
Readily  soluble  in  common  70%  spirit,  but  almost 
insoluble  in  absolute  alcohol.  Easily  soluble  in 
the  essential  oils.  Insoluble  in  pure  ether.  Not 
sensibly  soluble  in  the  fatty  oils. 

Sparingly  soluble  in  benzin.  (Mansfield,  .7.  Ch. 
Soc.,  1.  262.)  100  pts.  of  chloroform  dissolve 
14.1  pts.  of  it.  (Schlimpert,  Kopp  fy  WiWs  J.  B., 
fur  1859,  p.  405.)  100  pts.  of  chloroform  dissolve 
20.16  pts.  of  it.  (Michael  Pettenkofer,  Kopp  $• 
Will's  J.  B.,fur  1858,  p.  363.)  100  pts.  of  olive- 
oil  dissolve  1  pt.  of  it.  (Pettenkofer,  Ibid.) 

Strychnine  is  insoluble  in  aqueous  solutions  of 
the  fixed  caustic  or  carbonated  alkalies,  but  is 
soluble  in  ammonia-water.  Easily  soluble  in 
acids,  even  weak  and  dilute,  with  combination. 
Most  of  its  salts  are  easily  soluble  in  water. 

SXRYCHNOCHROME.  Sparingly  soluble  in  wa- 
ter. Soluble  in  alcohol.  Sparingly  soluble  in 
ether  and  in  ethereal  oils.  (Pelletier  &  Caventou.) 

SXYPHNIC  ACID.     Vid.  OxyPicric  Acid. 
STYRACIN.     Vid.  Cinnamate  of  Styracyl. 

STYRACOL.     )      ,,. ,   0 

Vid.  Styrone. 

SlYRACONE.    5 

SXYRACYL.    Not  isolated. 

(Styryl.) 

C>8  "9 

SXYROL.  Very  slightly  soluble  in  water,  the 
(Isomeric,  or  identical,  undissolved  portion  of  the 
with  Ciimamene.)  styrol  taking  up  at  the  same 

Cl«  HS"  time  a  very  small  quantity 

of  water.  Miscible  in  all 
proportions  with  absolute  alcohol,  it  dissolves  with 
mure  and  more  difficulty  in  spirit  according  to  the 
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amount  of  water  which  this  contains.  Miscible 
in  all  proportions  with  ether.  Soluble  in  wood- 
spirit,  acetone,  bisulphide  of  carbon,  and  in  fatty 
and  volatile  oils.  (Blyth  &  Hofmann.) 

STYRONE.  Tolerably  readily  soluble  in  water. 
(Styracone.  Styracol.  Styrax  Soluble  in  90  ©  100 
Alcohol.  Peruvin.  Zimmt  pts.  of  cold,  and  in 
Alcohol  Hydrate  ofStyracyl.)  30  tg  of  boiljng  wa. 
C18  H10  02  _  C18  H9  0,  HO  ter^  (Sjmon  }  Very 

soluble     in     alcohol, 

ethor,  styrol,  naphtha,  benzin,  and  the  fatty  and 
essential  oils.  Insoluble  in  hot  nitric  acid,  by 
which  it  is  only  very  slowly  attacked.  (Toel ; 
Scharling.) 

"  STYRYL"(of  Kolbe).      Vid.   Styracyl. 
C18H0 

SUB-CARBONATE  (&c.)  OF  X.  See  under  Car- 
bonate (&c.)  of  X. 

SUBERAMID.  Soluble  in  boiling,  much  less 
(Suberylbiamid.')  soluble  in  cold  al- 

O=N  f^jeHw0*"     cohol.     (Laurent.) 


SUBERAMIC   ACID.     Soluble   in    boiling,   less 

(Suberylamic  Acid.)  soluble  in  cold 


C16  H1B  N  06  =  N 


Q)  H  Q     water. 


SUBERAMATE  OP  BARYTA.     Soluble  in  water. 

SUBERAMATE    OF    SlLVER.      Ppt. 

SUBERANIL?     Vid.  PhenylSuberimid. 
SUBERANILID.     Vid.  PhenylSuberamid. 
SUBERANILIC  ACID.     Vid.  PhenylSuberamic 
Acid. 

SUBERIC  ACID.     Permanent.     Sparingly  sol- 

(KorkscKttre.  (of  the  Germans),      uble    in    cold,     much1 

cie  Hu  °«  =  cte  Hi2°6>2  H°    more  soluble  in  boil-  ; 

ing  water. 

Soluble  in  120  pts.  of  cold,  and  in  2  pts.  of 
boiling  water  (Bouillon)  ;  in  50  pts.  of  cold  wa- 
ter (Fourcroy)  ;  in  80  pts.  of  water  at  13°,  and  in 
38  pts.  at  60°.  (Chevreul,  Ann.  de  Chim.,  1807, 
62.  328.) 

Soluble  in  100.1  pts.  of  water  at  9°. 

86.  2  ©95  "         12°. 

5.0  "         84°. 

"  1.87  "         boiling. 

Or,  100  pts.  of  water 

at      9°  dissolve          9.991  pts.  of  it. 

"    12°       "    1.054  ©  1.15      " 

"    84°       "  20.00       " 

"  100°       "  54.00       " 

The  boiling  aqueous  solution  solidifies  on  cooling. 
(R.  Brandes,  Schweiqqer^s  Journ.  filr  Ch.  u.  Phys., 
1821,  32.  pp.  404-407.) 

100  pts.  of  water  at   18°  dissolve  1.014  pts.  of! 
it  ;  or  1  pt.  is  soluble  in  98.6  pts.  of  water  at  18°.  ' 
Much  more  soluble  in  hot  water.     On  cooling  the  | 
hot  solution  much  suberic  acid  separates,  yet  at  j 
18°  100  pts.  of  water  still  contained  2.32  pts.  of  it. 
(Wirz,  Ann.  Ch.  u.  Pharm.,  104.  271.)      100  pts. 
of  water,  at  15.56°  dissolve  0.69  pt.  of  it,  and  at  ! 
100°  50  pts.     (Ure's  Diet.)     It  is  much  more  sol-  < 
uble  in  water,  but  less   soluble  in  ether  than  the 
acids  above  it  in  the  series  On  H?»-2  O8.     (Wirz, 
loc.  cit.,  p.  269.)     Soluble  in  alcohol,  especially  if 
this  is  warm,  in  ether,  and  in  the  fatty  and  volatile 
oils'. 

Soluble  in  4.56  pts.  of  absolute  alcohol  at  10°,  ; 
and  in  0.87  pt.   at  boiling;  or,  100  pts.  of  abso-  ; 
lute  alcohol  dissolve   21.9  pts.  of  it  at  10°;  and 
114  pts.  at  boiling.  (Brandes,  Schweigger's  Journ., 
32.  pp.   407,  408.)     Easily  soluble  'in  alcohol  ; 
from  a  saturated  alcoholic  solution  it  is  partially 


precipitated  on  the  addition  of  water.  Soluble, 
without  alteration,  in  boiling  nitric  acid,  from 
which  it  is  deposited  again  on  cooling,  and  more 
readily  on  the  addition  of  water.  (Chevreul, 
Ann.  de  Chim.,  1807,  62.  332.) 

Soluble  in  10.11   pts.  of  ether  at    4°. 


7.80 
7.75 
6.00 

Or,  100  pts.  of  ether 
at    4°       dissolve 
"    10° 

«    20°  " 

35°  (boil,  pt.) 


9.8  pts. 
12.82 
12.90 
16.60 


10°. 
20°. 
35°  (boil.pt.) 

of  it. 


(Brandes,  /Schweigger's-  Journ.,  32.  pp.  409,  410.) 
Soluble  in  19  pis.  of  oil  of  turpentine  at  5°. 
16  "  "  12°. 

11.5  "  "  44°. 

2.12  120°. 

1  (boiling)  174.44°. 

Or,  100  pts.  of  oil  of  turpentine 

at       5°       dissolve         5.2  pts.  of  it. 
"      12°  "  6.1 

"     44°  "  8.7  " 

"    120°  "  47  " 

"    174.44°  (boiling)    100  « 

Both  the  boiling  solution  and  that  saturated  at 
120°  solidify  on  cooling,  to  a  viscid,  waxy  mass. 
These  results  were  obtained  by  cooling  down  boil- 
ing saturated  solutions  ;  if  the  solutions  had  been 
prepared  by  agitating  mixtures  of  the  acid  and 
oil  of  turpentine  different  results  would  have  been 
obtained,  the  quantities  of  acid  dissolved  being 
much  less  in  the  latter  case.  With  ether  and 
alcohol  also  the  acid  exhibits  a  great  tendency  to 
form  supersaturated  solutions.  [The  solubilities 
in  ether,  given  above,  are  probably,  from  this 
cause,  too  high;  but  the  determination  in  alco- 
hol, at  10°,  was  exempt  from  this  source  of  error.] 
(Brandes,  Schweigaer's  Journ.  filr  Ch.  u.  Phys. 
1821,  32.  pp.  410-412.)  Also  soluble  in  the 
fatty  oils,  especially  when  these  are  hot.  (Brandes, 
Schweigger's  Journ.,  32.  412.) 

The  alkaline  suberates  and  those  of  the  alka- 
line earths  are  soluble  in  water. 

SUBERATE    OF    ALUMINA.      Ppt. 

SUBERATE  OF  AMMONIA.  Deliquescent.  Read- 
ily soluble  in  water.  (Bouillon  ;  Chevreul,  he. 
cit.,  p. 331.)  Very  easily  soluble  in  water.  (Brandes, 
Schweigger's  Journ.,  33.  86.) 

SUBERATE  OF  BARYTA.  Somewhat  soluble 
C16  H,2  Ba2  08  in  water.  (Chevreul,  loc. 

330.)  Soluble  in 
at  15°,  and  in  16.5  pts.  at  boiling. 
Or,  100  pts.  of  water 

at      15°  dissolve  1.3  pts.  of  it,  and 
at    100°        "        6 
Or,  the  aqueous  solution 

saturated  at  15°  contains  1.67%  of  it,  and 

100°        "       5.91%      " 

(Brandes,  Schweigger's  Journ.  fur  Ch.  u.  Phys., 
1821,33.  pp.  89,  90.)  [The' figures  given  by 
Brandes  for  the  experiment  at  15°,  and  cited 
above,  do  not  accord  with  his  statement,  that ki  66 
grains  of  the  solution  made  at  that  temperature 
gave  1  grain  of  residue " ;  these  figures  are, 
moreover,  headed  "  suberic  acid,"  instead  of  su- 
berate  of  baryta.]  Insoluble  in  water.  (Lau- 
rent.) 

SUBERATE  OF  CHLORETHYL. 
C16H12(C4H4C1)208 

SUBERATE  OF  COBALT.     Ppt. 

SUBERATE  OF  COPPER.  Very  slightly  solu- 
CIB  H12  Cu2  08  ble  in  water,  but  more  soluble 
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SUCCINIC  ACID. 


than  the  silver  salt.  (Brandes,  Schweigger's 
Journ.,  33.  97.) 

SUBERATE  OP  ETHYL.  Soluble  in  all  pro- 
CIB  H1S  (C4  Hs),  08  portions  in  alcohol,  and  ether. 
Soluble  in  cold  concentrated 
sulphuric  acid  ;  the  solution  undergoing  decom- 
position when  heated.  Scarcely  at  all  acted  upon 
by  an  aqueous  solution  of  caustic  potash.  (Lau- 
rent.) 

SUBERATE  of  protoxide  OF  IRON.  Insoluble  in 
water.  (Brandes,  Schweigger's  Journ.,  33.  102.) 

SUBERATE  of  sesquioxide  OF  IRON.  Insolu- 
ble in  water.  (Brandes.) 

SOBERATE  OF  LEAD. 

I.)  normal.     Water  only  dissolves  a  trace  of  it. 

C18  H,,  Pb,  08     (Brandes,  Schweigger's  Journ.,  33. 

101.)       Completely    insoluble   in 

water  or  alcohol,   even   when   these   are   warm. 

Soluble  in  dilute  acetic  acid.     (Bromeis.) 

II.)  basic.     Insoluble  in  water. 
C18H12Pb208,2PbO 

SOBERATE  OF  LIME.     Soluble  in  39  pts.  of 
C18  Hn  Ca,08    water  at  14°,  and  in  9  pts.  of  boil- 
ing water. 
Or,  100  pts.  of  water 

at    14°  dissolve     2.6    pts.  of  it,  and 
at  100°         "        11.11 
Or,  the  aqueous  solution  saturated 

at    14°  contains     2.5%  of  it,  and 
at  100°        "          10% 

( R.  Brandes,  Schweigger's  Journ. fur  Ch.  u.  Phvs, 
1821,33.  pp  87,88.)  Appears  to  be  soluble  in 
alcohol. 

SUBERATE  OF  MAGNESIA.  Somewhat  hygro- 
C16  H,,  Mg,  08  scopic.  Easily  soluble  in  water, 
being  soluble  in  1  pt.  of  water  at 
12°,  and  in  much  less  water  at  higher  tempera- 
tures. (Brandes,  Schweigger's  Journ.  fur  Ch.  u. 
Phys.,  1821,  33.  93.)  Sparingly  soluble,  or  in- 
soluble, in  alcohol.  (Bouillon.) 

SUBERATE  OF  MANGANESE.  Soluble  in  wa- 
ter. (Brandes,  loc.  cit.,  p.  103.) 

SUBERATE  of  dinoxide  OF  MERCURY.  Insol- 
uble in  water.  Decomposed  when  boiled  with 
water  or  alcohol.  Soluble  in  2500  pts.  of  ether. 
Quickly  soluble  in  hot,  slowly  soluble  in  cold 
nitric  acid.  (Harff.) 

SUBERATE  of  protoxide  OF  MERCURY.  Solu- 
C16  Hn  Hg,  08  ble  in  more  than  2000  pts.  of  cold 
water,  more  readily  soluble  in  boil- 
ing water.  Nearly  insoluble  in  alcohol.  Soluble 
in  1200  pts.  of  ether.  Soluble  in  chlorhydric  and 
nitric  acids.  (Harff.) 

SUBERATE  OF    MERCUR(OM.S)AMMONIUM.  (?) 

("Compound  with  Hg2  0  +  N  H8")  Insoluble  in  water, 

alcohol,    or   ^ther. 

Soluble  in  concentrated  acetic  acid,  with  decom- 
position. (Harff.) 

SUBERATE  OF  MERCUR(IC)AMMONIUM.  In- 
("CompoundwithHgO  +  NH3»)  soluble  in  water,  al- 
cohol, or  ether.  Sol- 
uble in  chlorhydric,  and  partially  in  nitric  acid. 
Insoluble  in  cold,  decomposed  by  hot  concen- 
trated sulphuric  acid.  (Harff.) 

SUBERATE  OF  METHYL.  Insoluble,  or  but 
Cja  H12  (C2  H8),  Og  sparingly  soluble,  in  water. 

SUBERATE  OF  POTASH.  Hygroscopic.  As 
soluble  in  water  as  the  soda  salt.  (Brandes, 
Sfataogprt  ./burn.,  33.  85.)  Difficultly  soluble 
in  water.  (Bouillon-La  Grange.) 


SUBERATE  OF  SILVER     Nearly  insoluble  in 
CJ6  H12  Ag2  08       water.       ( Brandes,      Schweigger's 

Journ.,    33.    94.) 

SUBERATE  OF  SODA.     Somewhat  hygroscopic. 

C16H12Na208     Soluble   in    1    pt.  of  cold,   and  in 

much    less  hot   water.      (Brandes, 

Schweigger's  Journ.,  33.  83.)     Soluble  in  alcohol. 

(Bouillon.) 

SUBERATE  OF    STRONTIA.     Somewhat  more 
C16H12Sr208    soluble   in   water   than   the   baryta 

salt.     (Brandes,  loc.  inf.  cit.) 
Soluble  in  21.2  pts.  of  water  at  20°. 
15.7  "  30°. 

13.3  "  50°. 

"  12.5  "  boiling 

(Brandes.) 
Or,  100  pts.  of  water 

at    20°  dissolve     4.6  pts.  of  it. 
"      30°         "  6.4 

"      50°         "          7.5 
"    100°         "  8.7 

Or,  the  aqueous  solution  saturated 
at     20°  contains    4.5%    of  it. 
"      30°         "  6% 

"     50°         "          7% 
"    100°         "          8% 

(Brandes,  Schweigger's  Journ.  fur  Ch.  u.  Phys,, 
1821,  33.  pp.  91,  92.)  Sparingly  soluble,  or 'in- 
soluble, in  alcohol. 

SUBERATE  of  protoxide  OF  TIN.     Insoluble  in 
water.     Soluble  in  alcohol.     (Bromeis.) 

SUBERATE  of  sesquioxide  OF  URANIUM.     Sol- 
uble  in   300   pts.   of   boiling  water.     (Brandes, 
Schweigger's  Journ.,  33.  100.) 
SUBERATE  OF  ZINC.     Ppt. 
SUBERONE.     Vid.  Hydride  of  Suberyl. 
SUCCINAMIC  ACID.     Not  isolated. 
C8  H7  N  06  =  N  J  282H*  °4"  .  0,  HO 

SUCCINAMATE  OF  SILVER.     Much  more  sol- 
C8HBAgN06    uble  in  water  than  the  compound 
of  oxide  of  silver  with  succinimid 
(C8H4AgN04). 

SUCCINAMID.     Almost  insoluble  in  cold,  tol- 
(Succinylbiamid.)  erably    soluble     in 

C8  H8  N2  04  =  N2  5  &  H4  04»       boiling  water. 
« H*  (D'Arcet.)       Solu- 

ble in  220  pts.  water  at  15°,  and  in  9  pts.  of  boil- 
ing water.     Sparingly  soluble  in  spirit.     Insolu- 
ble in  absolute  alcohol,  or  in  ether.     (Fehling.) 
StSucciNAMiD.     Vid.  Succinimid. 
Tn'SucciNAMiD.    Decomposed  by  water,  and 
(TriSuccinylbiamide.)  alcohol.        Solu- 

iz  N2  012  =  N2  /  (C8  H4  04'0s     ble,  under  press- 
ure,     in     warm 
anhydrous  ether. 
(Gerhardt  &  Chiozza,  Ann.  Ch.  et  Phys.,  (3.)  46. 

SUCCINANIL.     Vid.  PhenylSuccinimid. 

SUCCINANILIC  ACID.     Vid.  PhenylSuccinamic 
Acid. 

SUCCINANILID.     Vid.  cfrPhenylSuccinamid. 
SUCCINIC  ACID  (Anhydrous).    It  does  not  ab- 

c.  H4  06  =  C8  H4  04"  J  02    !°rb  water,  (rom  I*0,  ai.r- 

»         Less    quickly   soluble  in 

water  than  the  hydrated 

acid.     Much  more    soluble  in   alcohol   than   in 
water.     Very  sparingly  soluble  in  ether. 

SUCCINIC   ACID.    Permanent.      Much    more 
'Bemsteins&ure  (of  the  Germans)).       soluble    in    warm 
H6  og  =  c8  H4  0.,  2  H  o  than  in  cold  wa- 
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tcr.  Soluble  in  5  pts.  of  water  at  16°  [10,  as 
circd  by  Wirz],  and  in  2.2  pts.  of  water  at  100° 
(Lecanu  &  Serbat)  ;  in  24  pts.  of  water  at  11.1°, 
and  in  2  pts.  of  water  at  100°  (Stockarde  Neu- 
forn,  De  Succino,  [T.]) ;  in  96  pts.  of  water  at  10°. 
(Spielman,  Inst.  Chem.,  §  12.  [T].)  According 
to  Neuforn  the  greater  part  of  it  crystallizes  out 
of  the  hot  solution  as  this  becomes  cold,  but  Roux 
maintains  that  the  cooled  solution  retains  more  of 
it  than  cold  water  is  capable  of  dissolving.  (Mor- 
veau,  Encyc.  Method.,  Chim.,  1.  72  [T.J.)  Solu- 
ble in  25  pts.  of  cold,  and  in  3  pts.  of  boiling 
water ;  the  saturated  cold  solution  containing 
3.85%  of  it,  and  the  saturated  boiling  solution 
25%.  (Berzelius's  Lehrb.)  Soluble  in  20  pts.  of 
water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,  8.  201,  in  Canstatt's  Jahresbericht,  fur 
1854,  p.  76.)  100  pts.  of  water  dissolve  4  pts  of 
it  at  15.56°,  and  50  pts.  at  100°  (Ure's  Diet.)  ;  20 
pts.  at  16,  and  46  pts.  at  100°.  (Lecanu  &  Ser- 
bat.) An  aqueous  solution  of  1.01  sp.  gr.  con- 
tains 2.78%  of  the  acid,  one  of  1.04  sp.  gr.  contains 
10. 82%  of  it.  (Richter.) 

Soluble  in  3  pts.  of  cold,  and  1 .5  pts.  of  boiling 
alcohol.  Also  soluble  in  ether.  (Wittstein's 
Handuo.}  Soluble  in  1.356  pts.  of  boiling  highly 
rectified  spirit,  crystallizing  out  again  in  part  as 
the  solution  cools.  (Wenzel,  in  his  Verwandtschaft, 
p.  305  [T].)  Less  soluble  in  alcohol  than  in  wa- 
ter, and  scarcely  at  all  soluble  in  ether.  (D'Ar- 
cet.)  Only  slightly  soluble  in  oil  of  turpentine, 
even  when  this  is  boiling.  (Lecanu  &  Serbat.) 
Insoluble  in  caoutchin.  (Himly.)  Soluble  in 
warm  sulphuric  and  nitric  acids,  apparently  with- 
out decomposition.  Chlorhydric  acid  has  but 
little  action  on  it  in  the  cold,  but  when  heated 
with  it  the  whole  coagulates  to  a  jelly.  (Thom- 
son's System.) 

Most  succinates  are  soluble  in  water;  those 
insoluble  in  water  are  soluble  in  an  aqueous  solu- 
tion of  acetate  of  potash,  hence  a  mixture  of  suc- 
cinate  of  potash  and  acetate  of  potash  cannot 
precipitate  any  metallic  salt.  (Lecanu  &  Serbat.) 
Also  soluble  in  succinic  acid. 

On  the  addition  of  a  small  portion  of  a  fer- 
ment to  dilute  aqueous  solutions  of  the  alkaline 
succinates,  exposed  to  the  air  in  a  warm  place, 
decomposition  rapidly  ensues,  the  salt  being  finally 
converted  into  a  carbonate.  (Buchner,  Jr.,  Ann. 
Ch.  u.  Pharm.,  1851,  78.  207.) 

SUCCINATE  OF  A.MMOLiN(of  Unverdorben). 
Very  readily  soluble  in  water,  and  alcohol.  In- 
soluble in  ether. 

SUCCINATE  OF  ALUMINA.  There  are  two 
salts,  one  of  which  is  soluble,  the  other  insoluble 
in  water.  (Wenzel.) 

SUCCINATE  OF  AMMONIA. 

I.)  normal.  Loses  ammonia  when  exposed  to 
C8  H4  (N  H4)2  08  the  air.  Readily  soluble  in  wa- 
ter (Dcepping),  the  solution  un- 
dergoing partial  decomposition,  in  the  course  of  a 
considerable  time.  (Horst.)  When  treated  with 
boiling  water  some  ammonia  is  evolved,  and  the 
solution  obtained  exhibits  an  acid  reaction.  (Em- 
met, Am.  J.  Set'.,  (1 .)  18.  pp.  255,  256.)  Readily 
soluble  in  alcohol,  and  ether. 

Soluble  in  boiling  creosote.     (Reichenbach.) 

II.)  acid.  Permanent.  Readily  soluble  in  wa- 
C8  H5  (N  H4)  08  ter,  and  alcohol.  (Dropping.) 

SUCCINATE  OF  ANILIN.  Soluble  in  water, 
and  alcohol.  ( Gerhard t.) 

SUCCINATE  OF  ANTIMONY.  Soluble  in  wa- 
ter. [Y.I 


SUCCINATE  OF  BARYTA. 

I.)  normal.     Sparingly  soluble  in  water  or  suc- 

C8  H4  Ba2  08    cinic  acid.     More  readily  soluble  in 

acetic  acid,  and  still  more  readily  in 

dilute   nitric  or   chlorhydric    acid.     Insoluble   in 

alcohol  or  ammonia-wafer.     (Dropping.) 

SUCCINATE    OF    BENZOL.     Soluble  in   ether, 

(Succinate  of  Benzol  Ether.)  but  the  solution  is 

J22  H10  08  =  C8  H4  (C14  H6»)  08  decomposed  by 
evaporation.  De- 
composed by  a  dilute  aqueous  solution  of  caustic 
soda.  (Wicke.) 

SUCCINATE  OF  BISMUTH.  There  are  two 
CM  H12(Bi'''),  OM  salts,  the  one  soluble  in  water, 
the  other  insoluble.  (Wenzel.) 

SUCCINATE  OF  CADMIUM. 

I.)  normal.  Insoluble  in  water  or  ordinary  al- 
C8  H4  Cd2  08  cohol.  Very  sparingly  soluble  in 
snccinic  acid.  (Schiff,  Ann.  Ch.  u. 
Pharm.,  104,  326.) 

II.)  acid  ?  Readily  soluble  in  water.  De- 
composed by  alcohol  to  a  compound  soluble  in 
alcohol,  and  another  easily  soluble  in  water. 
(John.) 

SUCCINATE  of  protoxide  OF  CERIUM.  Spar- 
C8  H4  Ce2  08  ingly  soluble  in  water,  even  when 
this  is  acidulated  with  succinic  acid. 
Readily  soluble  in  the  stronger  acids.  (Berze- 
lius.) 

SUCCINATE  OF  CETYL.  Sparingly  soluble  in 
C8  H4  (C32  Hgj)  08  alcohol,  more  easily  soluble  in 
a  mixture  of  alcohol  and  ether, 
and  still  more  easily  in  pure  ether. 

SUCCINATE  of  protoxide  OF  CHROMIUM.  Ppt. 
C8  H4  Cr2  08  +  2  Aq 

SUCCINATE  of  sesquioxide  OF  CHROMIUM.  In- 
soluble in  water.  Soluble  in  acetic  acid.  (Hayes.) 
Insoluble  in  alcohol,  soluble  in  an  aqueous  solu- 
tion of  succinate  of  soda.  (Berlin.) 

SUCCINATE  OF  COBALT.  Difficultly  soluble 
C8H4Co208  in  water.  (Berzelius;  Macaire-Prin- 

cep.) 

SUCCINATE    OF  COPPER.    Difficultly  soluble 
C8  H4  Cu2  08    in  water  or  succinic  acid,  more  ea- 
sily soluble  in  acetic  acid.     Insolu- 
ble in  alcohol   (Dropping),   or   ether.     (Unver- 
dorben.) 

SUCCINATE  OF  ETHYL.     Somewhat  soluble  in 
cs  H4  (C4  Hs)2  °s     water.     Soluble   in   all   propor- 
tions in  alcohol.     Also  soluble 
in  ether.     (Fehling.) 

SUCCINATE  OF  ETHYL  perchlore'.  Vid.  quadri- 
ChloroSuccinate  of  perChlorEthyl. 

SUCCINATE  OF  ETHYLSALICYL.  Vid.  Salicy- 
late  of  EthylSuccinyl. 

SUCCINATE  OF  GLUCINA.  Difficultly  soluble 
G12  03,  3  H  0, 3  C8  H4  06  in  water. 

SUCCINATE  of  protoxide  OF  IRON.  Difficultly 
C8H4Fe208  soluble  in  water,  somewhat  more 
readily  soluble  in  succinic  acid. 
(Berzelius.)  Partially  soluble  in  ammonia-water 
and  in  aqueous  solutions  of  ammoniacal  salts. 
(Wittstein.) 

SUCCINATE  of  sesquioxide  OF  IRON. 

I.)  pdybasic.     Several  precipitates. 
9tol5Fe203,  C8H406 

II.)  Insoluble  in  cold,  sparingly  soluble  in  hot 
Fe2  Os,  H  0, 2  C8  H4  06    water.      Easily   soluble   in 
mineral  acids."  Caustic  am- 
monia removes  a  portion  of  the  acid,  insoluble 
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salts  being  produced.  Insoluble  in  cold 
verv  dilute  Bdccinic  acid,  more  readily  soluble 
however,  in  a  warm  solution.  It  was  formerly 
erroneously  thought  that  this  precipitate  was 
decomposed  by  hot  water  into  an  insoluble  basic 
and  a  soluble  acid  salt.  (Fresenius,  Quant.,  p 
14.)  Insoluble  in  water.  Readily  soluble  in 
dilute  mineral  acids.  (Bucholz.)  Very  spar- 
ingly soluble  in  boiling  water.  When  recently 
precipitated  it  is  tolerably  soluble  in"  boiling  suc- 
cinic  acid.  Slowly  soluble  in  cold,  readily  in  hot 
acetic  acid.  (Dropping.)  Soluble  in  an  excess 
of  a  solution  of  caustic  ammonia  or  of  soda,  being 
reprecipitated  after  the  lapse  of  some  hours. 
(Winckler.)  Insoluble  in  an  aqueous  solution  of 
chloride  of  ammonium,  or  in  alcohol.  (Berze- 
lius,  Lehrb.,  3.  631.)  It  is  not  precipitated  from 
solutions  which  contain  citrate  of  soda.  (Spiller.) 

SUCCINATE    OF    LEAD. 

I.)  normal.  Very  sparingly  soluble  in  water, 
CgH^Pb^  acetic  acid,  or  succinic  acid,  even 
when  hot.  Insoluble  in  alcohol. 
(Doepping.)  Soluble  in  an  aqueous  solution  of 
normal  acetate  of  lead.  (Winckler.)  Easily  sol- 
uble in  nitric  acid. 

II.)     Insoluble  in  water  or  alcohol.     Soluble 

2  C8  H4  Pb2  08 ;  2  Pb  0     in  an  aqueous  solution   of 

caustic  potash.  (Doepping.) 

Fehling's  basic  salts. 

V.)  hexa.     Very   sparingly  soluble    in    water. 
C,  H4  Pb2  08,  4  Pb  0     (Berzelius  )     Insoluble  in  al- 
cohol.     Readily     soluble    in 
dilute  nitric  acid  and  in  potash-lye.     (Dcepping.) 

SUCCINATE    OF    LlME. 

I.)  normal.     Permanent.     Sparingly  soluble  in 

C8  H4  C&t  08  +  2  A<j  &  6  Aq     water,  and  acetic  acid  ; 

more  readily  soluble  in 

succinic  acid,  and  very  easily  soluble  in  nitric  and 
chlorhydric   acid.     Insoluble  in  alcohol.     (Dcep- 


II.)  acid.     Permanent.     Sparingly   soluble    in 

C8  H5  Ca  08  4- 2  Aq     water,    though    more    readily 

than    the    normal    salt.     Hot 

alcohol  decomposes  it,  dissolving  out  half  of  the 

acid.     (Dcepping.) 

SUCCINATE  OF  LITHIA. 

I.)  normal.  Very  deliquescent  and  soluble  in 
C8H4LijOg  water.  (Scheibler;  Troost.)  Insol- 
uble in  alcohol,  or  ether. 

SUCCINATE  OF  MAGNESIA. 

I.)  normal.  Permanent.  Readily  soluble  in 
C8  H4  Mg2  08  +  12  Aq  water.  Insoluble  in  alcohol. 
(Dcepping.) 

Fehling  has  observed  salts  containing  different 
amounts  of  water  of  crystallization  which  are 
more  slowly  soluble  than  this  one. 

II.)  hexa.     Ppt.     Insoluble  in  acetic  acid. 
C8  H4  Mg2  08,  4  Mg  0  -(-  3  Aq 

SUCCINATE    OF    MAGNESIA    &   OF   POTASH. 
C»  H4  Mg  K  O8  -f  6  Aq     Permanent.       ( The    anhy- 
drous salt  is  deliquescent.) 
ily  soluble  in  water.     Sparingly  soluble  in 
spirit.     (Dcepping.) 

SICCINATE    OF     MANGANESE.       Permanent. 
C8H4Mn2Og  +  8Aq  Soluble  in  10  pts.  of  water  at 
19°  [13°].     Insoluble  in   alco- 
hol.    (John.) 

SLTCIVATE  ofdlnoxide  OF  MERCURY    (Hg2  O). 

C,H4Hg408     Somewhat   soluble    in    pure  water. 

Insoluble    in   water  which    contains 

su<  .'inate  of  soda.     (II.  Rose.)     Insoluble  in  wa- 


ter.  1000  pts.  of  alcohol  dissolve  0.75  pt.  of 
it.  (Harff,  in  Berzelius's  Lehrb.)  Insoluble  in 
water,  alcohol,  or  succinic  acid.  Readily  soluble 
in  nitric  acid.  (Dcepping.) 

SUCCINATE  of  protoxide  OF  MERCURY.  Spar- 
ingly soluble  in  water.  Insoluble  in  alcohol. 

SUCCINATE  OF  METHYL.  Scarcely  at  all  sol- 
Ce  H4  (C2  H8)2  08  uble  in  water.  (Fehling.)  Sol- 
uble in  alcohol,  and  ether. 

SUCCINATE  OF  METHYLSALICYL.  Vid.  Sa- 
licylate  of  Methyl  &  of  Succinyl. 

SUCCINATE  of  protoxide.  OF  MOLYBDENUM. 
Insoluble  in  water.  Slightly  soluble  in  succinic 
acid.  (Berzelius's  Lehrb.) 

SUCCINATE  of  binoxide  OF  MOLYBDENUM. 
C8  H4  Mo"  08  Ppt.  Soluble  in  succinic  acid. 
(Dumas,  Jr.) 

SUCCINATE  OF  MOLYBDIC  ACID.  Soluble  in 
water.  Decomposed  by  alcohol.  (Berzelius's 
Lehrb.) 

SUCCINATE    OF   NICKEL.     Soluble  in   water, 
C8  H4  Ni2  08  +  8  Aq     acetic     acid,    and    ammonia- 
water.     Insoluble   in  alcohol. 
(Dcepping.) 

SUCCINATE  OF  POTASH. 
I.)  normal. 

a  =c8H4K208  +  Aq     Permanent      Easily   sol- 
uble in  water,  and  alcohol. 

b  =  C8H4K208  +  4Aq     Deliquescent.       (Dcep- 
ping ;    Lecanu   &    Ser- 

aat.)     Very    soluble    in  water.     Soluble  in  spirit, 
[nsoluble  in  ether.     (Dcepping.) 

II.)  add.     Efflorescent.      Readily    soluble    in 
C8H6K08+4Aq     water,     and    alcohol.      (Dcep- 
ping.) 

III.)  peracid. 
8  H5  K  08,  C8  Hc  08  +3Aq 

SUCCINATE  OF  POTASH  &  OF  URANIUM.  In- 
C8  H4  K2  08  ;  2  (2  Ur2  03,  C8  H4  06)  soluble  in  water, 

but  is    gradually 

decomposed     by    long-continued    washing    with 
warm  water.     Insoluble  in  alcohol. 

SUCCINATE  ofdinoxide  OF  SILVER.  Insoluble 
C8H4Ag4O8  in  water.  (Wcehler.) 

SUCCINATE    of  protoxide    OF  SILVER.     Very 
C8  H4  Ag2  08     slowly    soluble    in    water   or  acetic 
acid.     Readily  soluble  in  dilute  ni- 
tric  acid,  and   in   ammonia-water.     Insoluble  in 
alcohol.     (Dcepping.) 

SUCCINATE  OF  SODA. 

I.)  normal.     Slightly  efflorescent.     Readily  sol- 
C8  H4  Na2  08  +  12  Aq    uble    in     water,    especially 
when   this  js  hot.     (Lecanu 
&  Serbat.)     Soluble  in  spirit.     (Dcepping.) 

II.)  acid.  Readily  soluble  in  water,  and  spirit. 
C8HBNaOe  +  4Aq&6Aq  (Dcepping.) 

SUCCINATE   OF   SODA   &  OF  URANIUM.     Tn- 
C8  H4  Na2  08 ;  (2  Ur2  Os,  C8  H4  Oc)     soluble    in    water, 
or  alcohol.     Slow- 
ly decomposed  when  washed  with  water. 

SUCCINATE  OF  SOLANIN.  Readily  soluble  in 
water. 

SUCCINATE  OF  STIBETHYLIUM.  Very  easily 
soluble  in  water,  and  alcohol. 

SUCCINATE  OF  STRONTIA. 

I.)  normal.  Sparingly  soluble  in  water  ("though 
much  more  soluble  than  the  baryta  salt],  more 
readily  in  succinic  and- acetic  acids.  [Soluble  in 
the  acids  generally  (H.  Rose,  Tr.)]  Insoluble 
n  alcohol.  (Doupping.) 
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SUCCINATE  or  THORIA.  Ppt.  Succinic  acid 
C8H4Th208  dissolves  only  a  trace  of  it.  (Ber- 
zelius,  Poyg.  Ann.,  1829,  16.  414.) 

SUCCINATE  of  protoxide  OF  TIN.  Insoluble  in 
water.  Soluble  in  chlorhydric  acid.  Wenzel 
obtained  an  ill-defined  soluble  compound  also. 

SUCCINATE  of  binoxide  OF  TIN.  Insoluble  in 
water. 

SUCCINATE  of  protoxide  OF  URANIUM.  Ppt. 
(Berzelius,  Lehrb.) 

SUCCINATB  of  sesquioxide  OF  URANIUM. 

I.)  Very  sparingly  soluble  in  water.     Partially 

2  Ur2  03,  C8  H8  0,     decomposed    by   boiling   water. 

Insoluble  in  alcohol.    (Richter.) 

II.)  basic.    Insoluble  in  water. 

SUCCINATE  OF  UREA.     Rather  more  soluble 

2  C4  H4  N2  02,  C8  H6  08       in  water  than  the  oxalate 

of  urea.     (Hlasiwetz.) 
SUCCINATE  of  binoxide  OF  VANADIUM. 
SUCCINATE  OF  YTTRIA.     Very  sparingly  sol- 
C8  II4  Yr2  08  +  12  Aq    uble  in  cold,  readily  soluble 

in  warm  water.     (Berlin.) 
SUCCINATE  OF  ZINC.     Very  slowly  soluble  in 
C8H4Zn208     water,  and  succinic   acid.     Readily 
soluble  in   mineral   acids,  in  acetic 
acid,  and  in  aqueous  solutions  of  caustic  potash, 
and  ammonia. 
Insoluble  in  alcohol.     (Doepping.) 

SUCCINATE  OF  ZIRCONIA.  Insoluble  in  wa- 
ter. 

SUCCINIC  ANHYDRIDE.  Vid.  Succinic  Acid 
(Anhydrous). 

SUCCINIC  ETHER.     Vid.   Succinate  of  Ethyl. 

SUCCINIMID.  Abundantly  soluble  in  water. 
(BiSuccinamid.  Succinylamirl  .)  Tolerably  sol- 

C8H5N04  +  2Aq  =  N  j  &  H*  °4"  +  2  Aq  uble  in  alco' 

hol.  Sparing- 
ly soluble  in 

ether.     (D'Arcet.) 

SUCCINIMID  with  ARGENTAMMONIUM. 
K  (  CR  H4  04" 
Ni(NH43Ag) 

SUCCINIMID  with  LEAD.     Hygroscopic.     Sol- 

3  C8  H5  N  04  ;  4  Pb  0  +  3  Aq     uble  in  water.     Insol- 

uble in  alcohol.    (Feh- 
ling.) 

SUCCINIMID  with  MERCURY.  Soluble  in  wa- 
N  {£8gH*°4"  ter-  pessaignes.) 

SUCCINIMID  with  SILVER.  Sparingly  solu- 
N  (  C8  H4  04"  ble  in  cold,  easily  soluble  in  boiling 

t  Ag  water,  and  alcohol.  Soluble  in  all 

proportions  in  ammonia-water.  De- 
composed by  long-continued  boiling  with  water. 
(Laurent  &  Gerhard  t.) 

SUCCININ.     Insoluble  in  water,  alcohol,  ether, 

C14  H10  010    or  bisulphide  of  carbon.     Slowly  sol- 

uble   in    boiling   water,  and  alcohol. 

Slowly  soluble  in  cold  alkalies,  and  more  quickly 

when  heated.     (Van  Bemmelen.) 

SUCCINYL^'AMID.     Vid.  Succinamid. 

SuCCINYLARGENT&fAMTD. 
(  C8  H,  04" 

C8H7N2Ag04=N2Ag 


SUCCINYLSULPHOPHENYLAMIC     ACID.       Vid. 

SulphoPhenylSuccinylamic  Acid. 


SncciNYLSuLPiioPHRNYLAMiD.  Sparingly 
(SulpkoPhenyL  Succinamid.  Sidp/ioSuccinanil.)  soluble 

C20  H9  N  S2  08  =  N  j  c1?HH  0S?( °*  in  boi|- 

844  i  n  K  ^ 

less  soluble  in  cold  water,  alcohol,  and  ether.  Not 
immediately  soluble  in  solution  of  caustic  ammo- 
nia- (Gerhardt  &  Chiozza,  Ann.  Ch.  et  Phys., 
(3.)  46.  157.) 

SuCCINYIxft'SuLPHOPHENYIxft'BENZOYL&lAMID. 
(SuccinyldiSulphoPhenylBenzamid.)  There  are 

C     H     N  S   0     =N    $(CJHH°0)  tw°     m°d'fi* 

2  ((cJjllgS/OJz     cations,    one 

of   which    is 

crystalline,  the  other  viscous.  When  heated  un- 
der pressure  with  ether  both  modifications  dissolve 
easily.  But  at  the  ordinary  atmospheric  pressure 
the  crystalline  modification  is  difficultly  soluble 
in  ether,  while  the  viscous  modification  dissolves 
in  all  proportions  in  ether.  (Gerhardt  £  Chiozza, 
Ann.  Ch.  et  Phys.,  (3.)  46.  161.) 

SUCCISTERENE.  Insoluble  in  water.  Scarcely 
(White  substance  from  the  at  all  soluble  in  cold, 
distillation  of  amber.)  more  readily  soluble  in 

hot  alcohol  or  ether.  Sol- 
uble in  the  fixed  and  volatile  oils.  Unacted  upon 
by  alkaline  solutions,  or  by  cold  mineral  acids  ; 
but  is  soluble  in  warm  concentrated  sulphuric 
acid,  with  subsequent  decomposition.  It  appears 
to  be  a  little  more  soluble  in  alcohol,  and  ether, 
than  its  isomer  idrialin.  The  presence  of  a  small 
quantity  of  the  yellow  substance  obtained  from 
amber  (chrysene?)  renders  it  much  less  soluble 
in  alcohol,  and  ether.  (Pelletier  &  Walter,  Ann. 
Ch.  et  Phys.,  (3.)  9.96.) 

SUCRATE  OF  K.  Vid.  infra,  under  SUGAR,  p. 
573. 

SUGAR.     Permanent.     Soluble  in    J   its    own 

(Cane  Sugar.     Palm  Sugar.  weight    of   cold   wa- 

Beet^ugar.     Maple  Sugar.  $c.)      ter>Band   m  a,,   prQ. 

portions  in  water  at 

high  temperatures,  such  as  are  obtained  by  heat- 
ing strong  solutions  of  sugar,  but  when  kept  for 
along  time  at  temperatures  near  ebullition,  it  is 
converted  into  molasses,  or  uncrystallizable  sugar. 
( Vid.  inf.)  At  100°  water  takes  up  5  times  its 
own  weight  of  sugar,  of  which  it  loses  3  pts.  by 
crystallization  when  the  solution  is  cooled.  (Du- 
brunfaut.)  When  a  very  concentrated  solution 
of  sugar  (viscid  syrup)  is  allowed  to  cool,  it  solidi- 
fies, as  barley  candy. 

At  15.5°  a  saturated  aqueous  solution  of  sugar 
is  composed  of  2  pts.  of  sugar  and  1  pt.  of  water; 
at  79.4°  of  about  4  pts.  of  sugar  and  1  pt.  of  wa- 
ter; and  at  100°,  of  5  pts.  of  sugar  and  1  pt.  of 
water.  (McCulloh,  Report,  U.  S.  Senate  Doc- 
ument, No.  209,  29th  Congress,  2d  Session.) 
The  aqueous  solution  saturated  at  15°  is  of 
1.345082  sp.  gr.,  and  contains  dissolved  in  every 
100  pts.  of  water  at  least  209.738  pts.  of  su<rar. 
(Michel  &  Kraffi,  Ann.  Ch.  et  Phys.,  (3.)  41.  pp. 
478,  482.)  From  a  hot  solution  containing  5  pts. 
of  sugar  to  1  pt.  of  water,  f  of  the  sugar  crystal- 
lizes out  on  cooling.  (Henry.) 

Beet-root-sugar  crystals  are  somewhat  more 
slowly  soluble  in  water  than  those  of  cane-sugar, 
they  are  also  more  readily  obtained  of  large  size 
than  the  latter.  Probably  the  other  varieties,  as 
maple  or  palm  sugar,  have  also  slightly  different 
degrees  of  solubility. 
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P<-rcent<tge  of  Sugar  in  aqueous  Solutions. 

Sp.  Gr.            Percent               Sp   Gr.          Percent 
(at  17.5°)         of  Sugar.            (at  17.5°)        of  Sugar. 

Sp   Gr.             Percent                Sp.  Gr.          Percent 

64     .     .        .3139                   71      .        1.3570 

[at  17.5°)          of  Sugar.            (at  17-5°)      of  Sugar. 

65                 .3190                  72             1.3633 

.0035    .     .       1 

.1582     .      36 

66                 .3260                  73             1.3696 

.0070                2 

.1631            37 

67                 .3321                  74             1.3760 

.0106                3 

.1681            38 

68                 .3383                  75             1.3824 

.0143                4 

.1731            39 

69.                 .3445                   75.35        1.3847 

0179                5 

.1781           40 

70     .     .       .3507 

.0215                6 

.0254                 7 

.0328                9 
.0367              10 
.04  10              11 

.1832           41 
.1883           42 
.1935           43 
.1989            44 
.2043            45 
2098            46 

(Balling,  in  his    Gahrungs-cfiemie,  Prag,   1854, 
1.  table  II.  to  page  118;  compare  Brix,  Verhand- 
lungen  des  Vereins  zur  Beforderung  des  Gewerbcfleisses, 
in  Preussen,  1854,  p.  132,  and  Gerlach,  Sp.  Gew. 
der  Salzlosungen,  1859,  p.  43. 

.0456              12 
.0504              13 

.2153            47 

.2209            48 

An  aqueous  solution  at  15.5°  (water  at  15.5°  =  1). 

.0552              14 

.2265            49 

Of  Sp.  Gr.                   Contains                  Of  Sp.  Gr. 

.0600              1  5 

.2322            50 

(according  to                  Percent                 (according  to 

.0647               16 

.2378           51 

Steinheil).                   of  Sugar.                   Balling). 

.0693              17 

.2434           52 

.000000     ...        0     ...        1.00000 

.0738              18 

.2490            53 

.004066                         I                        1.00438 

.0784              19 

.2546            54 

.008182                        2                          .00839    * 

.0830             20 

.2602           55 

.012345                         3                           .01239 

.0875              21 

.2658           56 

.016554                         4                           .01639 

,0920              22 

.2714           57 

.020807                          5                           .02040 

.0965              23 

.2770           58 

.025100                         6                           .02441 

.1010              24 

.2826           59 

.029434                          7                           .02851 

.1056              25 

.2882           60 

.033807                         8                          .03261 

.1103              26 

.2938           61 

.038214                         9                          .03673 

.1150             27 

.2994           62 

042652                        10                           .04083 

.1197              28 

.3050           63 

.047123                       11                          .04504 

1  245             29 

.3105           64 

.051618                      12                          .04925 

1  293             30 

.3160           65 

.056133                       13                          .05346 

1340             31 

.3215           66 

.060669                       14                          .05767 

1388             32 

3270           67 

.065219                       15                          .06188 

1436             33 

3324           68 

.069778                      16                          .06621     • 

1484             34 

3377            69 

1.074343                       17                          .07054 

1533    .     .    35 

3430     .      70 

1.078913                     18                         .07496 

(Niemann,  Ann.  der  Phann.,  1832,  2.  340.) 

1.083483                       19                        1.07940 

1  088053                      20                        1  08384 

Sp.  Gr.           Percent               Sp.  Gr.          Percent 

at  17.5°)        of  Sugar.            (at  17.5°)        of  Sugar. 

(Steinheil,  in  his  Gehaltprobe  fur  Biere,    Mun- 

0    .      . 

.0000                  32     . 

.1391 

chen,  1847;  Balling,  in  his  Gdhrungs-chemie,  Prag, 

1 

.0040                  33 

.1440 

1854,  1.  table  II.  to  page  118  ;  both  cited  by  Pohl, 

2 

0080                  34 

.1490 

loc.  cit.,  p.   18,  who  has  also   reduced  Balling's 

3 

.0120                 35 

.1540 

table  to  the  temperature  of  15.5°,  as  above.) 

4 

.0160                  36 

1590 

5 
6 

.0200                  37 
.0240                  38 

.1641 
.1692 

Sp.  Gr.            Percent               Sp.  Gr.          Percent 
(at  15°*)         of  Sugar               (at  15°)        of  Sugar. 

7 

.0281                  39 

.1743 

.00000     .     .     0                  1.04718     .      11 

8 

.0322                   40 

.1794 

.00412                1                 1.05167           12 

9 

.0363                  41 

.1846 

.00824                2                   .05619           13 

10 

.0404                  42 

.1898 

.01210                3                    06072           14 

11 

.0446                  43 

.1951 

.01661                4                    .06527           15 

12 

.0488                  44 

.2004 

02086                5                   .06983           16 

13 

0530                  45 

.2057 

.02515                6                   .07440           17 

14 

.0572                   46 

.2111 

.02949                7                   .07897           18 

15 

.0614                  47 

.2165 

03386                8                    08354           19 

16 

.0657                  48 

.2219 

.03827                9                   .08811      .     20 

7 

.0700                  49 

.2274 

.04271      .     .   10 

18 
19 
20 
21 
22 
23 

.0744                  50 
.0788                  51 
.0832                  52 
0877                  53 
.0922                  54 
.0967                  55 

.2329 
.2385 
2441 
.2497 
.2553 
.2610 

(Pohl,    DenJcschriften    der    Wiener  Akad.  math.- 
nat.  Klasse,  1851,  vol.  2.   p    25   of  the    memoir.) 
In    his   very  elaborate    memoir  Pohl   also   gives 
tables  of  corrections  for  temperature,  expansion 
of  instruments  employed,  &c.,  &c. 

24 

.1013                  56 

.2667 

25 

.1059                  57 

.2725 

*  Sp.  Gr.  of  water  at  15°  =  1. 

26 

.1106                  58 

.2783 

27 

J  1  53                  59 

.2841 

28 

.1200                  60 

.2900 

29 

.1247                   61 

.2959 

30 

.1295                   62 

.3019 

• 

31     .     . 

.1343                  63     .       1.3079 
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An  aqueous  solution  containing            Is  of  gp   Gr 

pts.  of  Sugar         pts.  of  Water              (at  17.5°). 

1      ....       10 

.     .       1.0.36 

1                               9 

1.040 

8 

1.045 

7 

1.051 

6 

1.057 

5 

1.068 

4 

1.080 

3 

1.105 

2 

1.143 

1                                1 

1  .230 

2     .....         1 

.     .       1.332 

(R.  Brandes  &  G.    Reich, 

Brandes'  s    Archiv.,  ' 

1827,  (1. 

22.  70.) 

A  Mixture  of  kilo-        Is  of  Sp.  Gr. 

Contains 
In  100 

:  Sugar 
In  100 

grammes  of 

(at  15*) 

Litres 

Kilogs. 

Sugar.      Water. 

Kilogs. 

Kilogs. 

100     .      50     .     . 

1345.29 

.       89.68 

..  66.6 

60 

1322.31 

82.64 

62.5 

70 

1297.93 

76.35 

58.8 

80 

1281.13 

71.17 

55.5 

90 

1266.66 

66.66 

52.6 

100 

1257.86 

62.88 

50 

120 

1222.22 

55.55 

45.4 

140 

1200. 

50. 

41.6 

"           160 

1187.21 

45.66 

38.4 

180 

1176.47 

42. 

35.7 

200 

1170.72 

39. 

33.3 

"           250 

1147.54 

'   32.7 

28.5 

350 

1111.11 

24.6 

22.2 

450 

1089.10 

19.8 

18.1 

550 

1074.38 

16.5 

15.3 

650 

1063.83 

14.18 

13.3 

"           750 

1055.90 

12.42 

11.7 

945 

1045. 

10. 

9.5 

1  445 

1030. 

6.66 

6.4 

1945 

1022.05 

5. 

4.8 

"         2445 

1018. 

'    4. 

3.3 

"     .     2945    .     . 

1015. 

.      3.33 

.    3.2 

(Pay en,  in  Dumas's   Traite.  Liege  Edition,   2. 
197.) 


A  Solution  of  Sugar 
of  Sp.  Gr. 


Contains,  in  1000  pts.  of  Water, 
pts.  of  Sugar. 


1010.1 

1020.2 

1030.2 

1040.6 

1051. 

1061.8 

1072.9 

1083.8 

1095.2 

1106.7 


25. 

50. 

75. 
100. 
125. 
150. 
175. 
200. 
225. 
250. 


(Graham,  Hofmann,  &  Redwood,  J.  Ch.  Sue., 
5.  231.  These  authors  remark,  that  "the  tables 
of  sp.  gr.  constructed  by  Mr.  Bate  have  been 
verified  and  are  considered  entirely  trustworthy. 
The  table  here  given,  however,  is  bv  ourselves." 
When  yeast  is  added  to  solutions  of  cane-sugar 
the  sp.  gr.  of  the  solution  is  at  first  increased, 
owing  to  the  change  of  the  sugar  into  starch- 
sugar.  When  fermentation  commences,  however, 
the  sp.  gr.  of  the  solution  soon  falls.  When  cane- 
sugar  is  converted  into  starch-sugar  by  the  action 
of  acids,  a  similar  increase  of  sp.  gr.  occurs. 
(Ibid)  When  20  grrns.  of  cane-sugar  are  dis- 
solved in  100  cc.  of  water,  the  temperature  falls 
half  a  degree.  (Dubrunfaut.)  When  560  grms.  of 
cane-sugar  are  dissolved  in  1 100  grms.  of  water 
at  16.62°  the  temperature  falls  to  15.5°.  (Pohl.) 

Soluble  in  80  pts.  of  boiling  absolute  alcohol, 


separating  out  again  almost  completely  as  the 
solution  cools.  (1'fiiff.)  Soluble  in  4  pts.  of  strong 
boiling  alcohol.  (Wen/.el,  in  his  Verwandtschaft, 
p.  300  [T.]).  Soluble  in  24  5  pts.  of  alcohol  of 
(I  83  sp.  gr.  Much  more  soluble  in  hot  than  in 
cold  ordinary  alcohol,  and  still  more  soluble  in 
weaker  spirit,  the  more  readily  in  proportion  as 
j  this  is  dilute  and  warm,  but  always  less  soluble  in 
spirit  than  in  water. 

Insoluble  in  ether.     Ether  precipitates  it  from 
'  the  alcoholic  solution.    (Dcebereiner.)    More  solu- 
ble in  an  aqueous  solution  of  borax  than  in  pure 
water.     (Sturenberg.) 

When  boiled  with  water  during  15  £/>  20  hours 
I  cane-sugar  begins  to  undergo  change,  being  con- 
verted  into  uncrystallizablc  sugar  and  grape-sugar. 
(Pelouze  &  Mafaguti,  1832,  cited  by  M.,  Ann.  Ch. 
let    Phijs.,    1835,    (2.)    59.  416.)     A   solution    of 
!  cane-sugar  in  pure   water  may  be  preserved  for 
j  weeks  in  closed  vessels  without  undergoing  any 
j  change;  but  if  a  solution  of  about    10°  B.   is  ex- 
|  posed  to  the  aii,  being  protected  from  dust  the 
'  while,  traces  of  altered  sugar  will  be  found  after 
3  days,   and  the  amount  of  the  latter   increases 
from  day  to  day.     This  change  does  not  depend 
upon  organic  matter  from  the  air,  as  was  formerly 
held,  for  solutions  of  pure  sugar  being  brought 
into  intimate  contact  with  the  air  alter  very  quick- 
ly :  in  an  experiment,  where  the  solution  of  sugar 
of  10°  B.  was  caused  to  flow  over  bits  of  glass,  in  a 
cylinder  open  at  both  ends,  at  18.75°,  it  was  found 
that  traces  of  sugar  were  altered  at  the  end  of  6 
hours,  the  change  then  going  on  so  rapidly  that 
scarcely  any  crystallizable  sugar  remained  after  36 
hours.     (Hochstetter,  J.  pr.  CV/.,   1843,  29.   pp. 
22,  40.)     In  case  the  nitrogenized  matter  of  beet- 
juice  (or  of  the  sugar-cane)  is  present  in  the  sugar 
solution  of  the  last  experiment,  all  the  cane-sugar 
is  changed  in  the  course  of  a  few  hours.     (Ibid., 
pp.  32,  40.)    When  its  aqueous  solution  is  persist- 
ently boiled  or  exposed  to  a  temperature  higher 
than  that  of  boiling  water,  cane-susrar  is  decom- 
posed, as  has  been  noticed  by  several  observers, 
and  loses  its  power  of  crystallizing.     This  altera- 
tion by   water  and  warmth,   nevertheless,   takes 
place  with  exceeding  slowness  ;  it  being  necessary 
to  boil  the  sugar  solution  during  several  hours  in 
order  to  clearly  detect  any  change.     A  solution  of 
pure  sugar  of  25°  B.  was  boiled  in  an  open  dish, 
in  one  instance  during  1  hour,  in  another  l£  hours, 
and  in   another  2    hours,    the   evaporated    water 
being  added  only  when  the  temperature   of  the 
boiling  liquid  had  risen  to  110°  (8)  1 12°:   no  color- 
ation of  the  liquid  occurred  in  either  case,  and  an 
abundant  crystallization   of  cane-sugar  was    ob- 
tained from  all  three  ;  decomposition  had,  never- 
theless, begun,    traces  of   uncrystalli/able   sugar 
being  detected  on  testing.     This  experiment  hav- 
ing been    frequently   repeated   always   gave   the 
same  result.     In  case  the  sugar  solution  is  boiled 
in   a  flask  a  larger  amount  of  sugar  is  changed 
than  would  be  altered  in  the  same  space  of  time 
in  the  dish.     This  may  perhaps  depend  upon  the 
condensed  water  which  flows  back  from  the  neck 
of  the  flask,  and  may  contain  traces  of  formic  acid. 
This  may  also  be  the  explanation  of  Soubeiran's 
results,   he  having  found  a  considerable  change 
after  2  @  3  hours'  boiling,  and  a  strong  acid  re- 
action.    It  is  very  easy,  in  any  event,  to  perceive 
hat  the  decomposition  of  the  sugar  proceeds  more 
rapidly  after  long-continued   boiling  than  is  the 
case  at  the  beginning  of  the  experiment;  and  in 
proportion  to   the   formation  of  products   of   de- 
composition, so  much  the  more  is  the  latter  ac- 
celerated.     Cane-sugar   is   changed    much   more 
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rapidly  by  boiling,  if  air  be  passed  through  the 
hot  solution.  A  current  of  air  being  drawn 
through  a  boiling  sugar  solution  of  15°  B.,  con- 
tained in  a  flask,  the  liquid  became  considerably 
colored  in  less  than  l£  hours,  and  was  found  to 
contain  no  inconsiderable  amount  of  altered  sugar, 
the  change  being  materially  greater  than  when  no 
air  was  passed  through  the  boiling  liquor.  (Hoch- 
stetter,  J.  pr.  Ch.,  1843,  29.  pp.  23  -  26,  40.) 

An  aqueous  solution  of  cane-sugar  partially 
loses  its  dextro-rotatory  power  at  the  common 
temperature  by  standing  ;  finally  losing  it  entirely, 
and  acquiring  a  rotatory  power  towards  the  left, 
the  cane-sugar  being  converted  into  inverse  sugar. 
A  solution  being  heated  for  3  hours  upon  the  wa- 
ter-bath lost  3.5  <8>  4%  of  its  rotatory  power.  (Mau- 
inene'.)  On  boiling  an  aqueous  solution  of  sugar, 
the  water  which  evaporates  being  replaced,  its 
dextro-rotatory  power  becomes  weaker  and  weak- 
er, and  is  at  last  completely  lost.  At  this  point 
and  until  the  subsequent  laevo-rotatory  power  has 
not  arrived  at  its  maximum,  the  liquor  still  con- 
tains unaltered  cane-sugar,  for  the  addition  of 
acids  still  increases  the  loevo-rotation.  When  the 
transformation  is  complete,  for  which  114  hours' 
boiling  is  necessary,  longer  boiling  causes  the 
formation  of  formic  and  acetic  acids,  and  a  dark 
coloration.  (Soubeiran.)  No  ordinary  (dextro-) 
glucose  is  formed  when  an  aqueous  solution  of 
cane-sugar  is  boiled,  but  after  60  hours'  boiling  a 
peculiar  non-crystallizable  sugar.  (Bouchardat.) 
The  formation  of  ordinary  (dextro-)  glucose  and 
Itfivo-glucose  unquestionably  occurs  simultaneous- 
ly in  the  decomposition  of  aqueous  solutions  of 
cane-sugar.  (Dubrunfaut,  Maumene',  Be'champ.) 
This  transformation  of  cane-sugar  takes  place  at 
90°  @  100°.  (The'nard.) 

When  warmed  with  dilute  acids,  or  when  left 
to  itself,  an  aqueous  solution  of  cane-sugar  loses 
its  dextro-rotatory  power  and  acquires  a  ISRVO- 
rotatory  power.  (Biot.)  When  boiled,  or  even 
when  heated  to  95°,  with  dilute  acids,  cane-sugar 
is  converted  into  grape-sugar ;  the  latter  being 
subsequently  decomposed  by  the  continued  action 
of  the  acid.  As  a  general  rule  all  acids,  whether 
organic  or  inorganic,  act  in  the  same  manner  when 
heated  with  cane-sugar.  Even  very  dilute  acids 
cause  this  transformation,  though  more  slowly 
than  acids  which  are  somewhat  more  concentrated. 
(Malaguti,  Ann.Ch.et  Phys.,  1835,  (2.)  59.  pp. 
417,  422,  407.)  The  conversion  of  cane-  into 
grape-sugar  is  most  remarkable,  it  being  only 
necessary  to  add  a  few  percent  of  sulphuric  acid 
to  a  solution  of  cane-sugar  in  order  to  bring  about 
the  formation  of  grape-sugar ;  and  this  change 
occurs  even  when  no  heat  is  applied  to  the  mix- 
ture. Besides  sulphuric  acid,  other  acids  easily 
transform  cane-  into  grape-sugar  in  the  cold  ;  and 
even  acetic  acid  produces  this  change  at  the  tem- 
perature of  boiling.  (Mitscherlich,  Berlin  Be- 
richt,  1841,  p.  390.)  All  acids  effect  the  complete 
conversion  of  cane-sugar,  but  strong  acids  more 
quickly  than  the  same  quantity  of  weaker  acids 
and  the  same  acid  acts  more  rapidly  the  higher  the 
temperature.  The  change  is  complete  with  JL.  @ 
A  measure  of  chlorhydric  acid  at  the  temperature 
or  the  air  in  a  few  hours,  the  rotatory  power  then 
possessed  by  the  liquid  remaining  constant  for 
two  days,  or  until  coloration  sets  in.  With  sul- 
phuric acid  the  transformation  takes  place  slowlv  a1 
the  common  temperature,  but  at  60°  (8)  70°  instanta- 
neously and  without  coloration  of  the  liquid.  A  solu 
tion  of  cane-sugar,  containing  66%  of  racemic  acid, 
is  only  partially  changed  after  1 6  days,  completely 
after  a  year;  £  measure  of  glacial  acetic  acid  does 


not  occasion  the  transformation  within  2  months, 
but  completely  within  a  year.  (Biot,  C.  R.,  15. 
528  [Gm.].)  Small  quantities  of  organic  acids 
do  not  sensibly  increase  the  decomposing  action 
of  water  at  common  temperatures.  A  30%  solu- 
tion of  cane-sugar  mixed  with  -j^j-  of  its  weight  of 
tartaric  acid  was  not  completely  converted  into 
inverse  sugar  after  5  years.  (Maumene',  C.  R , 
39.  917  [Gm.].)  The  cane-sugar  of  lemon-juice 
(containing  6.5%  of  acid)  is  only  very  slightly 
changed  after  12  days,  not  more  so  than  when  the 
free  acid  is  neutralized.  The  acid  juice  of  the 
apricot  may  likewise  be  concentrated  on  the  wa- 
ter-hath to  half  its  bulk  without  the  inversion  of 
much  of  its  cane-sugar.  (Buignet.)  If  solutions 
of  cane-sugar  are  heated  with  equivalent  quanti- 
ties of  different  acids,  sulphuric  acid  causes  in- 
version more  quickly  than  tartaric  acid,  and  tar- 
taric acid  more  quickly  than  citric  or  than  acetic 
acid.  A  larger  quantity  of  the  same  acid  is  re- 
quired^f  the  sugar  solution  is  dilute  than  if  it  is 
concentrated.  (Buignet.) 

In  the  transformation  of  cane-sugar  by  dilute 
acids  there  is  produced  grape-sugar  (Kirchhoff), 
granular  sugar  (Guibourt,  Boullay),  gum-sugar 
(Bouillon-Lagrange),  a  sugar  differing  from 
ordinary  (dextro-)  glucose,  which  rotates  .the 
plane  of  polarization  to  the  left  (Biot),  and  is 
afterwards  converted  into  ordinary  (dextro-)  glu- 
cose (Biot,  Soubeiran).  Cane-sugar  heated  with 
acids  forms  first  laevo-glucose/  and  then,  if  the 
heat  be  continued,  dextro-glucose.  (Bouchardat.) 
But  since  boiling  with  acids  does  not  alter  the 
rotatory  power  of  inverse  sugar  until  coloration 
takes  place,  the  crystals  of  dextro-glucose  which 
are  deposited  after  some  months  may  be  pro- 
duced, not  by  the  action  of  the  acid,  but  by  the 
molecular  transformation  which  takes  place  in  the 
course  of  time.  (Soubeiran.) 

Decomposed  by  concentrated  sulphuric,  chlor- 
hydric, nitric,  and  arsenic  acids. 

When  heated  in  closed  tubes  to  100°  with  aque- 
ous solutions  of  the  chlorides  of  sodium,  barium, 
or  strontium,  more  inverse  sugar  is  formed  than 
would  be  the  case  with  pure  water.  The  same 
transformation  takes  place  quickly,  the  mass  being 
blackened,  with  chloride  of  ammonium,  but  not 
with  chloride  of  potassium,  chloride  of  sodium,  or 
fluorspar.  (Berthelot.)  Sugar  solutions  to  which 
have  been  added  alkaline  chlorides,  or  the  chlo- 
rides of  the  alkaline  earths,  or  normal  sulphates 
or  carbonates  behave  like  pure  solutions  of  sugar 
when  kept  for  a  long  time  or  boiled,  since  the 
salts  in  question  exert  no  decomposing  influence 
upon  the  sugar  and  do  riot  alter  it  in  any  way  ; 
but  most  salts,  and  especially  the  chlorides  of  the 
alkalies  and  alkaline  earths,  hinder  the  crystalli- 
zation of  cane-sugar.  Solutions,  to  which  had 
been  added  2  pts.  of  chloride  of  sodium,  or  chlo- 
ride of  calcium,  for  every  100  pts.  of  sugar,  could 
not  be  made  to  crystallize  until  the  salts  had  been 
removed  by  means  of  animal  charcoal.  Alkaline 
carhonates  behave  in  the  same  way.  But  salts  of 
nitric  and  sulphuric  acid  disturb  the  crystallization, 
much  less  than  chlorides.  This  action  seems  to 
be  purely  mechanical,  since  the  uncrystallizable 
sugars  behave  in  a  similar  way.  (Hochstetter, 
J.  pr.  Ch.,  1843,  29.  pp.  28,  41.) 

On  heating  a  mixture  of  cane-sugar  with  4  or  5 
pts.  of  hydrate  of  potash  and  a  small  quantity  of 
water  oxalate  of  potash  is  formed.  (Gay-Lussac.) 
When  a  solution  of  sugar,  to  which  a  small  quan- 
tity of  potash  has  been  added,  is  boiled  for  a  long 
time,  out  of  contact  with  the  air,  the  potash  finally 
becomes  saturated  with  ulmic  acid  ;  if  the  experi- 
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nient  Is  made  in  the  air,  formic  acid  is  also  pro- 
duced. (Malaguti,  Ann.  Ch.  et  Phys.,  1835,  (2.) 
59.  pp.  420,  423.)  Cane-sugar  does  not  become 
sensibly  brown  when  boiled  with  potash-lye. 
(Boullay;  Chevalier.)  A  solution  of  cane-sugar 
heated  with  potash-lye  to  88°,  and  then  neutral- 
ized with  acid,  does  not  regain  the  whole  of  its 
rotatory  power,  which  is  still  further  diminished 
if  the  liquor  is  boiled  or  evaporated.  Carbonate 
of  potash  does  not  diminish  the  rotatory  power  of 
cane-sugar  when  heated  therewith  to  88°;  and 
when  boiled  it  does  so  to  a  less  extent  than  caus- 
tic potash.  (Michaelis.)  On  boiling  a  solution 
of  cane-sugar  for  72  hours  with  -£$  pt.  of  crystal- 
lized carbonate  of  soda,  an  acid  black  liquor  is 
formed  possessing  laevo-rofttory  power.  (Sou- 
beiran.) 

When  a  solution  of  cane-sugar,  in  which  lime  has 
been  dissolved,  is  heated,  even  to  120°,  or  boiled 
for  a  long  time,  the  cane-sugar  undergoes  no 
alteration  ;  the  lime  even  protecting  this  sugar 
from  the  decomposing  influence  which  is  exerted 
upon  it  at  high  temperatures,  by  nitrogenous 
matters.  ( Hochstetter,  J.  pr.  Ch.,  1843,  29.  pp. 
40,  27.)  [Compare  Oxide  of  Calcium,  and  Su- 
crate  of  Lime.]  But  under  certain  circumstances 
the  alkalies  may  promote  the  decomposition  of 
cane-sugar  ;  for  example,  in  presence  of  nitrogen- 
ized  matters  at  temperatures  favorable  to  pro- 
cesses of  fermentation.  (Hochstetter,  loc.  cit.,  p. 
40.)  Solutions. of  cane-sugar  mixed  with  hydrate 
of  lime  exhibit  greater  stability  when  boiled  or 
long  kept  than  pure  aqueous  sugar  solutions. 
(Bouchardat,  Soubeiran,  and  others.) 

Moderately  concentrated  aqueous  solutions  of 
cane-sugar  left  in  contact  with  certain  nitrogenous 
bodies,  at  temperatures  between  10°  and  30°,  un- 
dergo transformations  distinguished  by  the  names 
Vinous,  Lactous,  and  Mucous  Fermentation ;  for 
descriptions  of  which  see  Gmelin's  Handbook,  7. 
96,  and  15.  265.)  But  cane-sugar  is  not  altered 
either  by  diastase  (Guerin-Varry),  or.  by  emulsin. 
(O.  Schmidt.)  When  gelatinous,  nitrogenized 
substances  are  present  in  solutions  of  cane-sugar 
the  latter  changes  to  uncrystallizable  sugar  before 
any  phenomena  of  fermentation  are  apparent; 
and  this  change  occurs  as  well  after  or  during 
long-continued  boiling.  (Hochstetter,  J.  pr.  Ch., 
1843,  29.  pp.  29  -  34,  40.)  Cane-sugar  does  not 
undergo  vinous  fermentation  till,  under  the  in- 
fluence of  a  peculiar  substance  in  the  yeast,  or  of 
a  substance  contained  especially  in  the  kernel  of 
fruits,  it  has  been  resolved,  with  assumption  of 
water,  into  laevo-  and  dextro-glucose.  (Dubrun- 
faut,  Berthelot,  Buignet  [Gm.].)  It  is  converted, 
previous  to  fermentation,  into  uncrystallizable 
sugar  (Dubrunfaut,  1838),  la?vo-rotatory  sugar 
(Persoz,  C.R.,  17.  755),  grape-sugar  (H.Rose, 
Pogg.  Ann.,  52.  293  [Grn.]).  The  spontane6us 
fermentation  which  sacchiferous  vegetable  juices 
undergo  on  standing  produces  inversion  of  the 
cane-sugar  contained  in  them.  (Biot,  C.  R.,  15. 
528  [Gm.].) 

Uncrystallizable     Sugar.      Very     deliquescent. 

(Fruit-Sugar.    LGBVO- Glucose.)     Readily     Soluble     in 

ci2Hi2°u  water,     and    spirit; 

being   more   readily 

soluble  in  the  latter  than  ordinary  (dextro-)glu-  i 
cose.  Insoluble  in  absolute  alcohol  or  in  ether. 

Lcevo-  Glucose  with  Lime. 

I.)  Sparingly  soluble  in  water.     Decomposed 
3  Ca  0,  C12  H12  012    by  water  when  exposed  to  light 
and  air.     (Dubrunfaut.) 

II.)  basic.     Soluble  in  water. 


SUGAR  OF  GELATINE.     Vid.  Glycocoll. 

GRAPE-SUGAR.     Vid.  Glucose. 

MILK-SUGAR.     Vid.  Lactin. 

All  the  sugars  are  very  soluble  in  water.  (Ber- 
thelot.) Many  of  them  are  soluble  in  concen- 
trated acetic  acid. 

SUGAR(CANE)  with  CHLORIDE  OF  SODIUM. 
2  (C12  Hu  Ou) ;  Na  Cl  Deliquescent.  Soluble  in 
water.  (Peligot.) 

SUGAR(CANE)  with  SULPHATE  OF  COPPER. 
C12  Hn  Ou,  Cu  0,  S  08  +  4  Aq  Soluble  in  water,  the 
solution  undergoing 
decomposition  when  boiled.  (Barreswil.) 

SUCRATE  (Cane-Sugar)  OF  BARYTA. 

I.)  mono.  Sparingly  soluble  in  cold  water. 
U12  Hu  Ba  On  +  Aq  (Dubrunfaut.)  100  pts.  of 
water  dissolve  2.1  pts.  of  it  at 
15°  and  2.3  pts.  at  100°  ;  or  1  pt.  of  it  dissolves  in 
47.6  pts.  of  water  at  15°,  and  in  43.5  pts.  of  water 
at  100°;  it  being  more  soluble  than  sucrate  of 
lime,  No.  III.  (Peligot,  C.  R,  1851,  32.  334.) 
Insoluble  in  alcohol  or  wood -spirit. 

II.)  biacid.?  Ppt.,  produced  by  alcoBbl  in  the 
solution  of  No.  I.  (Brendecke.) 

SUCRATE  OF  BARYTA  &  OF  COPPER.  Solu- 
ble in  water,  the  solution  behaving  like  that  of  the 
corresponding  lime  salt,  (Hunton,  Phil.  Maq., 
1837,  (3.)  11.  156.) 

SUCRATE  OF  BARYTA  &  of  protoxide  OF  IRON. 
Soluble  in  water,  the  solution  behaving  like  that 
of  the  lime  salt.  (Hunton,  Phil.  Maq.,  1837  (3  ) 
11.  156.) 

SUCRATB  OF  BARYTA  &  OF  LEAD.  Soluble 
in  water.  (Hunton,  Phil.  Mag.,  1837,  (3.)  11. 
156.) 

SUCRATE  OF  COPPER  &  OF  LIME.  Perma- 
nent. Readily  soluble  in  water.  When  the  aque- 
ous solution  is  heated  to  71°  in  a  flat  open  vessel 
a  flaky  blue  precipitate  separates,  but  this  dis- 
solves again  completely  as  the  solution  cools. 
If  the  solution  is  heated  in  a  deep  narrow-mouthed 
vessel,  however,  as  a  test-tube,  decomposition  oc- 
curs, some  dinoxide  of  copper  being  precipitated. 
Dinoxide  of  copper  also  separates,  even  in  an 
open  vessel,  if  an  excess  of  sugar  be  present,  but 
the  presence  of  free  alkali  tends  to  retard  this 
deoxidation.  If,  instead  of  heating  the  solution, 
it  be  left  to  itself,  dinoxide  of  copper  gradually 
separates,  —  more  rapidly  in  closed  than  in  open 
test-tubes,  and  much  more  rapidly  in  solutions  to 
which  an  excess  of  sugar  has  been  added;  but 
very  slowly  in  those  containing  an  excess  of  al- 
kali. (Hunton,  Phil.  Mag.,  1837,  (3.)  11.  pp.  153, 
154.)  Neither  a  solution  of  sugar  nor  of  sucrate 
of  lime  will  by  itself  dissolve  hydrate  of  copper, 
but  when  these  solutions  are  mixed  they  readily 
dissolve  the  hydrate,  with  combination. 

SUCRATE  OF  COPPER  &  OF  POTASH.  Sol- 
uble in  water,  and  no  precipitate  is  formed  on 
heating,  unless  free  sugar  be  present,  in  which 
case  dinoxide  of  copper  falls  down.  (Hunton 
Phil.  Mag.,  1837,  (3.)  11.  156.) 

SUCRATE  OF  COPPER  &  OF  SODA.  Soluble 
in  water,  and  no  precipitate  is  formed  on  heating 
this  solution,  unless  free  sugar  be  present,  in 
which  case  dinoxide  of  copper  is  precipitated. 
(Hunton,  Phil.  Mag.,  1837,  (3.)  H.  156.) 

SUCRATE  OF  COPPER  &  OF  STRONTIA.  Sol- 
uble in  water,  the  solution  behaving  like  that  of 
the  corresponding  lime  salt.  (Hunton,  Phil.  Maq., 
1837,  (3,)  11.  156.) 
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SUCRATE  of  protoride  OF  IRON.     Very  soluble  j  containing  more  than  about  30%  of  sugar  the  so- 


FeOlt 


in  water.  Insoluble  in  alcohol. 
(Gladstone,  J.  Ck.  Soc.,  7.  196.) 

SUCRATE  of  protoxide  OF  IRON  &  OF  LIME. 

Soluble  in  water,  bur  the  solution  is  very  liable  to 

undergo  decomposition,   both  in  closed  and  open 

N,  carbonates  of  lime  and  iron  being  formed. 

(Hunton,  P/i/7.  Mag.,  1837,  (3.)  11.  155.) 

SUCRATE  of  protoxide  OF  IRON  &  OF  POTASH. 
Soluble  in  water.  (Hunton,  Phil.  Mag.,  1837, 
(3.)  11.  156.) 

SUCRATE  of  protoxide  OF  IRON  &  OF  SODA. 
Soluble  in  water.  (Hunton,  Phil.  May.,  1837,  (3.) 
11.  156.) 

SUCRATE  of  protoxide  OF  IRON  &  OF  STRONTIA. 
Soluble  in  water,  the  solution  behaving  like  that 
of  the  corresponding  lime  salt.  (Hunton,  Phil. 
May.,  1837,  (3.)  11.  156.) 

SUCRATE  OF  LEAD.  Insoluble  in  water,  whether 
C12  H9  Pba  Ou  cold  or  boiling.  Easily  soluble  in 


lution  becomes  very  viscous,  and  after  a  time 
solidifies.  An  immediate  precipitation  of  the 
sugar  may  also  be  brought  about  by  adding  lime 
to  a  syrup  of  35°  B.,  when  a  solid  calcareous  com- 
pound is  formed,  which  is  insoluble,  or  only  very 
slightly  soluble.  But  in  both  these  cases  the  pre- 
cipitate is  mixed  with  an  excess  of  free  hydrate  of 
lime.  (Peligot,  C.  R.,  32.  336.) 

III.)  tri.  Almost  insoluble,  either  in  cold  or 
C12  H9  Ca20u,  Ca  0,  HO  -f  2  Aq  in  boiling  water.  100 
pts.  of  cold  water  dis- 
solve less  than  1  pt.  of  it ;  and  on  heating  this  cold 
saturated  solution  half  of  the  sucrate  which  it  con- 
tains is  precipitated ;  h^nce  at  least  200  pts.  of  boiling 
water  are  required  in  order  to  dissolve  1  pt.  of  this 
compound.  It  is  consequently  less  soluble  than 
the  baryta  salt.  Very  soluble  in  an  aqueous  so- 
lution of  cane-sugar.  (Peligot,  C.  R.,  1851,  32. 
pp.  333,  334.)  See  also  above,  under  No.  I. 

IV.)  sesqui?     Readily  soluble  in  water,  a  pre- 


acids,  and  in  an  aqueous  solution 
of  acetate  of  lead.  Soluble  in  an  aqueous  solu- 
tion of  (^ne-sugar. 

SUCRATE  OF  LEAD  &  OF  LIME.  Soluble  in 
water.  (Hunton,  Phil.  Mag.,  1837,  (3.)  11.  155.) 

SUCRATE  OF  LEAD  &  OF  POTASH  Soluble 
in  water.  (Hunton,  Phil.  Mag.,  1837,  (3.)  11. 
156.) 

SOCRATE  OF  LEAD  &  OF  SODA.     Soluble  in 

water.     (Hunton,  Phil.  Mag.,  1837,  (3.)  11.  156.)    being  replaced  as  it  evaporated,  "no  uncrystalliz- 
AD  &  OF  STRONTIA.        olu-    ahle  SU--F  -Was  formed'     (Hochstetter,  J.pr.  Ch., 


this  solution  is  heated.  Insol- 
uble in  alcohol  or  spirit.  (Brendecke.)  Soluble 
in  an  alcoholic  solution  of  sugar.  (Soubeiran.) 

Peligot  disproves  the  existence  of  this  com- 
pound (Soubeiran's).  Compare  Berthelot,  Ann. 
Ch.  etPhys.,  (3.)  46.  180.)  A  saturated  solution 
of  lime  in  sugar-water  having  been  boiled  contin- 
ually during  2  hours  over  a  free  fire,  the  water 


SUCRATE  OF  LEAD  &  OF  STRONTIA.  Solu- 
ble  in  water.  (Hunton,  Phil.  Mag.,  1837,  (3.) 
11.  156.) 

SUCRATE  OF  LIME. 

I.)  mono.     Very  soluble  in  water.     Insoluble  in 
Clt  H10  Ca  Ou  +  Aq    spirit  of  85%,  but  soluble  in 
an  alcoholic  solution  of  sugar. 
(Brendecke.) 

When  the  aqueous  solution  is  heated  it  becomes 
cloudy,  and  finally  coagulates  completely  if  suf- 
ficiently concentrated,  the  compound  No.  3  being 
precipitated  (Peligot),  but  when  the  temperature  is 
allowed  to  fall  this  precipitate  redissolves,  the 
liquid  becoming  perfectly  limpid  and  transparent, 
even  before  it  is  completely  cold.  (Lowitz,  CreWs 
Chem.  Ann.,  1.  347,  cited  by  Schweigger,  in  his 
Journ.  fiir  Ch.  u.  Phys.,  5.  53;  Osann,  Gilbert's 
Ann.  der  Phys.,  1821/69.  292,  and  Kastner's  Ar- 
chiv.,  1824,  3.  212;  Peligot,  C.R.,  1851.  32.333.) 
The  precipitate  disappears  on  adding  to  the  hot 
liquid,  cane-sugar,  glucose",  lactine,  or  mannite. 
(Brendecke.)  Dilute  solutions  of  sucrate  of  lime 
become  turbid  at  80°,  and  more  concentrated  solu- 
tions at  100°;  no  precipitate  is  formed  on  heating 
very  highly  concentrated  solutions.  (Dubrun- 
faut.) 

JI.)  di. 

a  =  C12H11011,2(CaO,  HO)  This  compound 
may  be  isolated  by  carefully  evaporating  the  aque- 
ous solution  of  sucrate  of  lime  at  temperatures 
below  82°,  at  which  temperature  it  is  insoluble  in 
water  ;  or  by  adding  alcohol,  which  precipitates  it 
from  the  aqueous  solution. 
1837,  (3.)  11.  153.) 

b   =   C12  H9  Ca2  On  +  2  Aq 

according  to  Peligot,  as  the  compound  which 
tend.-,  to  be  produced  when  lime  is  dissolved  in  a 
solution  of  No.  1. 

For  the  amounts  of  lime  which  can  be  dissolved 
by  -olutions  of  sugar  of  different  densities,  see 
Oxide  of  Calcium. 

On  attempting  to  saturate  with  lime  a  syrup 


(Hunton,  Phil.  Mag., 
May    be   admitted, 


1843,  29.  27.) 

SUCRATE  OF  MAGNESIA.     Soluble  in  water. 

SUCRATE    OF    POTASH.    Readily    soluble    in 

C12  H10  K  Ou  +  Aq  ?      water.      Scarcely   soluble  in 

alcohol,  but  readily  soluble  in 

an    alcoholic    solution    of    sugar.      (Brendecke  ; 

compare  Hunton,  Phil.  Mag.,  1837,  (3.)  11.  156.) 

SUCRATE  OF  SODA.  Similar  to  the  Potash 
C12  H10NaOn"-f  Aq?  Compound. 

SUCRATE  OF  STRONTIA.  Efflorescent.  Sol- 
uble in  water. 

SUDORIC  ACID.     Soluble  in  absolute  alcohol. 


(Hydrotic  Add.} 


bThe  salts  of  sudoric  acid  are  all 
joH9N014  soluble  in  water,  and  in  absolute 

alcohol,  excepting  the  silver  salt. 
SUDORATE  OF  SILVER.     Insoluble  in  absolute 
C10  H8  As  N  014     alcohol. 

J/onoSuLHYPOSULPHURiC  ACID.  Vid.  tri- 
Thionic  Acid. 

ZfrSuLHYPOSULPHURic  ACID.  Vid.  tetraThi- 
onic  Acid. 

7erSuLHYPOSULPHURic  ACID.  Vid.  Penta- 
thionic  Acid. 

SuLPHAcETic  ACID.  Very  deliquescent.  Sol- 
(SulphAcetylic  Add.)  uble  in  water. 

C4  H4  S2  0M  =  C4  Ha  02»,  2  H  0,.S2  06  The  metallic 

salts  of  sul- 

ph  ace  tic  acid  all  appear  to  be  soluble  in  water. 
Alcohol  precipitates  them  from  the  aqueous  solu- 
tion. 

SULPHACETATE  OF  AMMONIA.  Soluble  in 
water,  from  which  it  is  precipitated  on  the  ad- 
dition of  alcohol.  (Melsens.) 

SULPHACETATE  OF  BARYTA. 

I.)  normal.     Soluble  in  water,  from  which  solu- 

C4  H2  Ba2  S2  010  +  3  Aq    tion    it   is   precipitated   on 

the    addition     of    alcohol. 

There  appears  to  be  two  or  more  different  salts. 
When  it  has  been  deposited  as  an  amorphous 
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powder,  it  is  very  difficult  to  redissolve  it  ;  and 
after  having  !>een  dried  at  250°,  it  is  still  more 
difficultly  soluble  in  water.  In  both  cases,  how- 
ever, it  is  immediately  dissolved  when  trained  with 
chlorhydric  acid  (Melsens,  Ann.  Ch.  et  Pltys., 
(3.)  10.  373.) 

SiiLPnAcETATE  of  protoxide  OF  IRON.  Solu- 
ble in  water,  from  which  solution  it  is  precipitated 
on  the  addition  of  alcohol.  (Melsens,  loc.  cit  ) 

SULPHA  CETATE  OF  LEAD.  Permanent.  Sol- 
C4  H2  Pb2  S2  Ojo  "hie  in  water,  from  which  it  is 
precipitated  on  the  addition  of 
alcohol.  (Melsens,  lor,,  cit.) 

SuLpnAcETATE  OF  LIMB.  Soluble  in  water, 
from  which  it  is  precipitated  on  the  addition  of 
alcohol.  (Melsens,  loc.  cit.) 

SULPHACETATE  of  protoxide  OF  MERCURY. 
Soluble  in  water,  from  which  it  is  precipitated  on 
thfi  addition  of  alcohol.  (Melsens,  loc.  cit..) 

SULPHA  CETATE  OF  POTASH.  Soluble  in  wa- 
C4  H2  K,  S2  010  ;  2  Aq  ter,  especially  when  this  is 
hot. 

SuLpnAcETATE  OF  SILVER.  Soluble  in  wa- 
C4  FI2  Ag2  S2010  tcr,  from  which  it  is  precipitated 
on  the  addition  of  alcohol.  (Mel- 
sens, he.  cit.) 

SULPHA  CETATE  OF  SODA.  Soluble  in  water. 
(Melsens,  loc.  cit.) 

SuLpnAcEToTHYMic  ACID.  Vid.  Thymyl- 
SnlphAcetic  Acid. 

SuLPHAcEToViNic  ACID.  Soluble  in  water, 
and  absolute  alcohol.  (Melsens,  Ann.  Ch.  et  Phys., 
(3.)  10.377.) 

SULPHACETOVINATE     OF      SlLVER.        HygrO- 

C2H2Ag2S4012  scopic.  More  soluble  than  sulph- 
acetate  of  silver  in  water.  Sol- 
uble in  hot,  less  soluble  in  cold  absolute  alcohol. 
(Melsens,  loc.  cit.) 

SuLPHAcETYLic  ACID.     Vid.  Ethionic  Acid. 

SuLPHAr/DEHYDE.  Vid.  Hydride  of  Sulph- 
Acetl. 


Vid.      Phenyl- 
Thiosinamin. 
SULPHAMIC  ACID. 

N  H3  S2  06  =  N   j  J*  °«"  .  0,  H  0 

SULPHAMATE  OF  BARYTA.  Soluble  in  water. 
(Laurent,  in  his  Chemical  Method,  p.  250.) 

SULPHAMATE  OF  LEAD.  Soluble  in  water. 
(Laurent,  loc.  cit.) 

SULPHAMATE  OF  LIME.  Soluble  in  water. 
(Laurent,  loc.  cit.,  p.  251.) 

SULPHAMATE  OF  METHYL.  Very  deliques- 
(SulphoMethylane.)  cent.  Misciblc,  "in  all  pro- 

N  {  H  ?(C  H  )  }  °2  portions,  with  water. 

SULPHAMATE  OF  SILVER.  Soluble  in  water. 
(Laurent,  loc.  cit.,  p.  250.) 

I.)  SULPHAMID.  Soluble  in  9  pts.  of  cold  wa- 
(SitJphate  ofAmmon,  of  H.  Rose.)  ter.  Perma- 

a  =  (N  H3  S  03)  or  N2  J  |p  °*"  +  2  H  0      nent.       D  e  - 

composed  by 
aqueous  solutions  of  the  caustic  alkalies. 

a)  pulverulent.  {  There  are  two  forms  of  this 
(fj  crystalline,  \  compound,  both  of  which  are 
soluble,  without  decomposition,  in  cold  water,  but, 
when  the  aqueous  solution  is  heated  higher  than 
50°  the  compound  is  converted  into  sulphate  of 
ammonium  (N  H4  0,  S  O3)  ;  this  transformation 
is  especially  rapid  when  the  solution  is  boiled,  and 


is  more  readily  effected  with  the  amorphous  than 
with  the  crystalline  variety.  The  presence  of  free 
acids  generally  accelerates  the  transformation. 
(II.  Rose,  in  Uerze/ius's  Lehrb.,  3.  299.) 

b  =  Sulphamid  (of  Kegnault).  Very  deli- 
N  <  H4  quescent.  Almost  equally  soluble 

2  I  S2  04"  with  chloride  of  ammonium  in  wa- 
ter, and  alcohol 

II.)  Sulphamid  (of  Jacquelain).  Permanent. 
u  3  N2  H0,  4  S  03  "  Very  soluble  in  water  with  re- 
duction of  temperature.  Alro- 
:  hoi  precipitates  it  from  the*  aqueous  solution.  Sol- 
uble in  cold  concentrated  sulphuric  acid,  decom- 
posing when  the  solution  is  heated.  (Jacquelain, 
Ann.  Ch.  e.t  Phys.,  (3.)  8.  pp.  301,  306,  309.) 

SULPHAMID  (No.  2)  with  AMMONIA  &  BARY- 
TA. Sparingly  soluble  in  water.  Insoluble  in 
j  alkaline  water.  Completely  dissolved  by  dilute 
chlorhydric  acid,  which  retains  it  only  for  a  few 
minutes,  however.  Decomposed  by  warm  con- 
centrated sulphuric  acid.  (Jacquelain,  loc.  cit., 
pp.  306,  309.) 

SULPHAMID  (No.  2)  with  BARYTA.  Insoluble 
"  (N2  H6, 2  Ba  0)  3  S  03  "  [or  very  sparingly  solu- 
ble ?]  in  water  or  in  alco- 
hol. (Jacquelain,  loc.  cit.,  p.  304.) 

SULPHAMID  (No.  2)  &  LEAD.  Insoluble  in 
water.  (Jacquelain,  loc.  cit.,  p.  307.) 

SULPHAMID  (No.  1)  with  SULPHATE  OF  AM- 
N  H3,  S08  •,  N  H4  0,  S  08     MONIA.        Deliquescent. 
Very    easily    soluble    in 
water.     (H.  Rose.) 

SULPHAMIDONIC  ACID.  Deliquescent.  Sol- 
uble in  water.  The  aqueous  solution  decomposes 
readily.  Its  salts  are  soluble  in  water. 

SULPHAMIDONATE  OF  BARYTA.  Easily  sol- 
uble in  water,  the  solution  undergoing  decompo- 
sition when  heated. 

SULPHAMIDONATE  OF  LEAD.  Soluble  in  wa- 
ter. 

SULPHAMIDONATE  OF  LIME.  Soluble  in 
water,  from  which  it  is  precipitated  on  the  ad- 
dition of  alcohol. 

SULPHAMYLIC  ACID.  Vid.  AmylSulphuric 
Acid. 

SULPH AMYLSULPHURIC  ACID.  Vid.  Amyl- 
Sulphurous  Acid. 

SuLPiiANiLic  ACID.  Sparingly  soluble  in 
(PhenylSulphamic  Acid.  Jnilin  Sulphuric  Acid.)  cold, 

C12  H7  N  S2  06  =  N  \  C212  H5  .  0,  H  0  m  .°  ,r.e 

\  H  soluble 

in  boil- 
ing water.  Less  soluble  in  alcohol  than  in  water. 
( Gerhard  t.) 

SULPHANILATE  OF  AMMONIA.  Very  soluble 
C12  H6  (N  H4)  N  S2  06  in  water. 

SuLpnANiLATE  OF  ANiLiN.  Soluble  in  wa- 
ter. 

SULPHANILATE  OF  BARYTA.  Tolerably  sol- 
C12  H6  Ba  N  S2  06  uble  in  water. 

SULPHANILATE  OF  COPPER.  Soluble  in  wa- 
C12  H0  Cu  N  S2  Oe  -f  4  Aq  ter. 

SULPHANILATE  OF  SILVER.  Soluble  in  wa- 
C12  H8  N  Ag  S2  08  ter. 

SULPHANILATE  OF  SODA.     Soluble  in  water, 
C12H6NaN  S,  06  + 2  Aq     and    in    boiling   alcohol. 
Insoluble  in  ether. 
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ACID.     Easily  soluble  in  wa- 
C1,H7NS4On-C11H7N,4SO,    ter.     Insoluble  in 
alcohol  or  ether. 
(Buckton  &  Hofmann.) 

ZfrSuLPHANiLATE  OF  BARYTA.  Easily  solu 
C12  H5  Ba,  N  S4  Ou  ble  in  water.  Insoluble  in  al- 

cohol or  ether. 

jBi'SuLpnANiLATE   OF  SILVER.      Soluble    in 

CM  Hs  Agj  N  S4  On    water.     Insoluble   in   alcohol, 

and  ether.     (Buckton  &  Hof- 

mann.) 

SULPHANILID.  Tolerably  soluble  in  water. 
Soluble  in  concentrated  sulphuric  acid,  from  which 
it  is  reprecipitated  on  the  addition  of  water.  (Ger- 
hardt,  Ann.  Ch.  etPhys.,  (3.)  15.  92.) 

SULPHANISIC  ACID.  Permanent.  Soluble 
(AnisSulphuric  Acid.)  jn  water.  Insoluble  in 

alcohol.       Soluble    in 


Soc.,  1O.  214.) 

SULPHANISATE     OF    AMMONIA.        Soluble     in 

water. 

SULPHANISATE  OF  BARYTA.    Readily  soluble 

C18  H6  Ba,  S2  0,j  +  2  Aq  &  8  Aq    in    water,    but    be- 

comes   less   soluble 

after  repeated  crystallization.  (Zervas.)  Easily 
soluble  in  water,  from  which  it  is  precipitated  on 
the  addition  of  alcohol.  (Limpricht.) 

SULPHANISATE  OF  LEAD. 

I.)  normal.     Sparingly   soluble  in  cold,  some- 

C16  H8  Pbj  Sj  otl  +  2  Aq  &  8  Aq     what   more    readily 

soluble  in  hot  water. 

By  repeated  crystallization  its  solubility  is  dimin- 
ished. Insoluble  in  alcohol.  (Zervas.) 

II.)  acid.  Easily  soluble  in  cold  and  in  hot 
Clrt  H7  Pb  S2  0,,  +  2  Aq  water. 

SULPHANISATE  OF  MAGNESIA.  Readily  sol- 
uble in  water. 

SULPHANISATE  OF  POTASH.  Soluble  in  wa- 
ter. 

SULPHANISATE  OF  SILVER.  Somewhat  diffi- 
cultly soluble  in  water.  (Zervas,)  Sparingly 
soluble  in  water,  especially  after  recrystallization. 
(Limpricht.) 

SULPHANISOLIC  ACID.  Vid.  Sulphate  of 
Toluenyl,  No.  II. 

B/SULPHANISOLIC  ACID. 

C14H8S4014 

Bl'SuLPHANISOLATE  OF  BARYTA.  Soluble  in 
C14  H6  Ba,  S4  014  +  2  Aq  water. 

Bt'SuLPHANisoLATE  OF  LEAD.  Soluble  in  wa- 
ter. Insoluble,  or  but  sparingly  soluble,  in  alco- 
hol. (Zervas,  J.  Ch.  Soc.,  10.  215.) 

SULPHANI  SOLID.  Vid.  Sulphate  of  Tolue- 
nyl, No.  I. 

SULPHANISYLOUS  ACID.  Vid.  Hydride  of 
SulphAnisyl. 

SULPHANTIMONIC  ACID.  Vid.  quinquiSul- 
8b  Ss  phide  of  Antimony.  The  alkaline  salts  of 
sulphantimonic  acid  are  soluble  in  water, 
but  these  solutions  slowly  undergo  decomposition 
when  exposed  to  the  air."  Most  of  the  sulphanti- 
moniates  of  the  metals  proper  are  insoluble  in 
water.  All  sulphantimoniates  are  insoluble  in  al- 
cohol. (Rammelsberg.) 

St  LPHANTIMONIATE    OF     AMMONIUM.         Sol- 

3  N  H4  S,  Sb  SB    uble  in  cold  water,  free  from  air. 
Decomposed   by   hot   water.     De- 
composed by  alcohol,  ether,  and  acids. 


SULPHANTIMONIATE     OF     BARIUM.        Soluble 

3  Ba  S,Sb  S5  +  6  Aq     in  water.  Insoluble  in  alcohol. 
(Rammelsberg.J 

SULPHANTIMONIATE  OF  BISMUTH. 

Bi  S3,  Sb  S3 

SULPHANTIMONIATE  OF  CADMIUM.     Ppt. 

3  Cd  S,  Sb  S5 

SULPHANTIMONIATE  OF  CALCIUM.    Partially 
3CaS,  Sb  S5     soluble  in  water.     Insoluble  in  alco- 
hol.    (Rammelsberg.) 

SULPHANTIMONIATE  OF  COBALT.     Ppt.   De- 
3  Co  S,  Sb  Ss     composed  by  chlorhydric  acid.  (Ram- 
melsberg.) 

SULPHANTIMONIATE  OF  COPPER.     Ppt. 

3  Cu  S,  Sb  S5 

SULPHANTIMONIATE  OF  COPPER  &  OF  IRON. 
SULPHANTIMONIATE  OF  IRON. 

SULPHANTIMONIATE  OF  LEAD.    Decomposed 
3  Pb  S,  Sb  S5     by  an   aqueous   solution   of  caustic 
potash. 

SULPHANTIMONIATE  OF  MAGNESIUM.     Deli- 
3MgS,  SbS5    quescent.     Soluble    in    water.     De- 
composed  by   alcohol.     (Rammels- 
berg.) 

SULPHANTIMONIATE  OF  MANGANESE.     Ppt. 

3  Mn  S,  Sb  S5 

SULPHANTIMONIATE  of  disulphide  OF  MER- 
3  Hg2  S,  Sb  S5  CURY.  Ppt. 

SULPHANTIMONIATE  of  protosulphide  OF  MER- 
3  Hg  S,  Sb  S3  CURY.  Ppt. 

SULPHANTIMONIATE    OF    NICKEL.     Decom- 
3  Ni  S,  Sb  S6    posed  by  hot  chlorhydric  acid.  (Ram- 
melsberg.) 

SULPHANTIMONIATE   OF  POTASSIUM.     Deli- 
3  K  S,  Sb  S6  +  9  Aq     quesces,    with    decomposition. 
Soluble  in  water.     More  solu- 
ble   in  water  than  the  sodium  salt.     (Rammels- 
berg.) 

SULPHANTIMONIATE  OF  SILVER.      Insoluble 
3AgS,  SbS5     in  water.     Decomposed  by  an  aque- 
ous solution  of  caustic  potash. 

SULPHANTIMONIATE  OF  SODIUM. 

(Schlippe 's  salt.) 
3  Na  S,  Sb  S6  +  18  Aq 

Soluble  in  3  pts.  of  cold  water  (Van  den  Corput) ; 
"         4  "  (Duflos); 

«         2.9  pts.  of  water  at  15°  (Rammelsberg) ; 

1  pt.  of  boilingwater(Duflos). 
Insoluble  in  alcohol,  (Van  den  Corput); 

or  in  dilute  alcohol.  (Rammelsberg). 

SULPHANTIMONIATE  OF  STRONTIUM.  Solu- 
3  Sr  S,  Sb  S5  ble  in  water.  Alcohol  precipitates  a 
dense  oily  liquid  when  added  to  the 
aqueous  solution.  (Rammelsberg.) 

SULPHANTIMONIATE  of  protosulphide  OF  TIN. 
SULPHANTIMONIATE  OF  URANIUM. 
SULPHANTIMONIATE  OF  ZINC. 
I.)  normal.     Soluble  in  a  boiling  aqueous  solu- 
3  Zn  S,  Sb  Sfl     tion  of  sulphantimoniate  of  sodium  ; 
insoluble  in  a  solution  of  sulphate  of 
zinc.    Partially  soluble,  with  decomposition,  in  a 
solution   of  caustic  potash.     Soluble   in  boiling 
chlorhydric  acid.     (Rammelsberg.) 

SULPHANTIMONIOUS  ACID.  Vid.  terSulphide 
SbS3  of  Antimony.  The  alkaline  sulphantimo- 
nites  are  decomposed  by  watei',  the  sulphide 
of  the  alkali  in  combination  with  a  small  quantity 
of  the  tersulphide  of  antimony  dissolving,  while 
the  greater  part  of  the  latter  remains  undissolved. 
Berzelius's  Lehrb.,  2.  299.) 
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SULPHANTIMONITE  OF  BARIUM.  Partially 
soluble  in  water.  (Pagenstecher.) 

SULPHANTIMONITE  of  disulphide  OF  Copri  u. 
Cu2  S,  Sb  S, 

SULPHANTIMONITE  OF  IRON. 

I.)  Soluble,  with  decomposition,  in  cold  chlor- 
Fe  S,  Sb  S3  hydric  acid. 

II.)     3FeS,  2SbS3 

III.)  3FeS,4SbSs 

SOLPHANTIMONITE  OF  LEAD.  Soluble, 
with  decomposition,  in  hot  concentrated  chlorhy- 
dric  and  nitric  acids. 

StJLPIlANTIMONITE    OF    LEAD    &   OF  SlLVER. 

3  Pb  S,  2  Ag  S,  2  Sb  S3 

SULPHANTIMONITE    OF   POTASSIUM.      Deli- 

6  K  S,  2  Sb  S3  +  10  Aq  ;       quescent.      Those    sam- 

or  rather,  (K  S)^,  (Sb  S3),p     pies    which    contain    an 

excess    of   the    alkaline 

sulphide  are  completely  soluble  in  water,  while 
those  which  contain  an  excess  of  Sb  Ss  are  par- 
tially insoluble.  The  aqueous  solution  is  decom- 
posed by  all  acids,  including  carbonic  acid,  and 
by  solutions  of  the  carbonates  of  potash  and  soda, 
and  the  bicarbonates  of  potash,  soda,  and  ammo- 
nia. The  crystalline  salt  is  insoluble  in  absolute 
alcohol,  but  is  dissolved  by  dilute  alcohol  in  pro- 
portion to  the  water  which  this  contains.  (Kohl.) 

SULPHANTIMONITE  OF  SILVER. 

Various  compounds  from  Ag  S,  Sb  S3  to  6  Ag  S,  Sb  S3 

SULPHANTIMONITE  OF  SODIUM. 

I.)  Deliquescent.  Decomposed  by  hot  water. 
Those  samples  which  contain  an  excess  of  Na  S 
are  entirely  soluble  in  water,  but  those  in  which 
Sb  S3  predominates  are  only  partially  soluble. 

II.)  Permanent.     Easily  soluble  in  water.     In- 

4  Na  S  :  3  Sb  S3  +  3  Act    soluble  in  alcohol  or  ether. 

(Kohl.) 
SULPHANTIMONITE  OF  STIB^/AMTL.    Insol- 

OK  \  ^  H  \  «  o  «K  «  "ble  in  water,  alcohol,  or 
Sb(C10Hn)3S2,2SbS3 


SULPHANTIMONITE  OF  STIB^'ETHTL.    Ppt. 
C12  H15  Sb3  S8  =Sb  j  (C4  H5)3  S2,  2  Sb  S8 


SULPHARSENIC  ACID.  Vid. 
As  S5  of  Arsenic.  The  sulpharseniates  of  the  alka- 
lies and  alkaline  earths  are  soluble  in  water, 
but  the  others,  with  a  few  exceptions,  are  insolu- 
ble. The  solution  may  be  readily  preserved  when 
concentrated,  but  when  dilute  it  is  slowly  decom- 
posed. 

SULPHARSENIATE  OF  ALUMINUM.  Ppt.  (Ber- 
zelius [T.].) 

SULPHARSENIATE  OF  AMMONIUM. 
I.)  tris.      Tolerably    permanent.      Soluble    in 
3  N  H4  S,  As  S5    water.      Sparingly   soluble  in  al- 
cohol.    (Berzelius.) 
II.)  di.     Soluble  in  water,  and   in   ammonia- 

2  N  H4  S,  As  S5    water.    Insoluble  in  alcohol.  (Ber- 

zelius.) 

III.)  mono.     Soluble  in  alcohol. 

N  H4  S,  As  S5 

IV.)  peracid.    Insoluble  in  water. 

N  H4  S,  12  As  S5 

SULPHARSENIATE  OF  AMMONIUM  &  OF  MAG- 

N  H4  S,  2  Mg  S,  As  S5    NESiUM.     Easily   soluble   in 
water.     Insoluble  in  alcohol. 
(Berzelius.) 

SULPHARSENIATE  OF  AMMONIUM  &  OF  So- 

3  N  H4  S,  As  S5  ;  3  Na  S,  As  S5      DIUM.      Permanent. 

Much    more    easily 

soluble  in  water  than  the  sodium-salt  by  itself. 
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Sparingly  soluble  in  cold,  more  soluble  in  hot 
spirit.  ('Berzelius's  Lehrb.) 

SULPHARSENIATE  OF  BARIUM. 

I.)  tris.  Easily  soluble  in  water.  Sparingly 
3  Ba  S,  As  S5  soluble  in  alcohol. 

II.)  di.  Soluble  in  all  proportions  in  water. 
2  Ba  S,  As  SB  Decomposed  by  alcohol. 

III.)  mono.     Soluble  in  alcohol. 
Ba  S,  As  S5 

IV.)  acid.     Insoluble  in  water. 
*Ba  S,  3  As  S5  (?) 

SULPHARSENIATE  OF  BISMUTH. 
I.)     2  Hi  S3,  3  AsS5  )      Soluble  in  an  aqueous  so- 
II.)  Bi  S3,  3  As  S5     >  lution  of  sulpharseniate   of 
)  sodium.     (Berzelius.) 

SULPHARSENIATE  OF  CADMIUM.     Ppt. 

2  Cd  S,  As  S5 

SULPHARSENIATE  OF  CALCIUM. 

I.)  tris.    Easily  soluble  in  water.     Insoluble  in 

3  Ca  S,  As  S5     alcohol. 

II.)  di.  Hygroscopic.  Easily  soluble  in  water, 
2  Ca  S,  As  S5  and  alcohol.  (Berzelius.) 

SULPHARSENIATE  ofprotosulphideov  CERIUM. 

I.)  tris.      ) 

II.)  di.      [    Ppts. 
2CeS,  As  S5    ) 

SULPHARSENIATE  ofsesqiiisulphideOF  CERIUM. 
2Ce2S3, 3AsS5     Slightly  soluble  in  water.     (Ber- 
zelius's Lehrb.) 

SDLPHARSENIATE  of  sesquisulphide  OF  CHRO- 
2Cr2S3,3AsS5  MIUM.  Ppt. 

SULPHARSENIATE  OF  COBALT. 

I.)  di.  Soluble  in  an  aqueous  solution  of  sulph- 
2  Co  S,  AsS5  arseniate  of  sodium.  (Berzelius.) 

SULPHARSENIATE  OF  COPPER. 

I.)  di.  Soluble,  for  the  most  part,  in  an  aque- 
2  Cu  S,  As  S5  ous  solution  of  sulphide  of  ammo- 
nium. (Anthon.)  Ammonia-water, 
when  very  dilute,  takes  up  only  the  As  S-,  but 
when  stronger  dissolves  also  some  Cu  S.  (Gme- 
lin.) 

SULPHARSENIATE  OF  GLUCINUM.  Somewhat 
2  G12  S,,  3  As  S6  soluble  in  water. 

SULPHARSENIATE  OF  GOLD. 

I.)   Soluble  in  water.     Insoluble  in  an  aqueous 
AuS3,  AsS5    solution   of  trisulpharseniate    of   so- 
dium.    (Berzelius.) 

II.)     Soluble  in  water.     Insoluble  in  an  aque- 
2  Au  S3,  3  As  S5    ous  solution  of  disulpharseniate  of 
sodium.     (Berzelius.) 

SULPHARSENIATE   of  protosulphide  OF  IRON. 
2FeS,  AsS5     Soluble   in  an   aqueous   solution  of 
di    or    trisulpharseniate   of   sodium. 
(Berzelius.) 

SULPHARSENIATE  of  sesquisulphide  OF  IRON. 
2Fe2S3,3AsS5     Partially   soluble  in  an   aqueous 
solution  of  di  or  trisulpharseniate 
of  sodium.     (Berzelius.) 

SULPHARSENIATE  OF  LEAD. 

I.)   tris.     Ppt. 

II.)  di.     Ppt. 

2  Pb  S,  As  Sa 

SULPHARSENIATE  OF  LITHIUM. 

I.)  tris.     Easily   soluble  in  water.     Sparingly 

3  Li  S,  As  S5    soluble  in  dilute  alcohol. 

II.)  di.    Permanent.     Completely    soluble  in 
2  Li  S,  As  Sg     water.     Decomposed  by  alcohol. 
III.)  acid.  )      Similar  to  the  correspond- 

IV.)  hyperacid.  (  ing  sodium -salts. 
SULPHARSENIATE  OF  MAGNESIUM. 


578 


SULPHARSENITES. 


I.)  tris.  Hygroscopic.  Soluble  in  water.  De- 
3  Mg  S,  As  S5  composed  by  alcohol,  which  dissolves 

out  No.  2. 

II.)  di.  Permanent.  Soluble  in  water  in  all 
2MgS,  AsS5  proportions.  Soluble  in  alcohol. 

(Berzelius.) 

III.)  polylasic.  Nearly  insoluble  in  water. 
Insoluble  in  alcohol. 

SULPHARSENIATE    OP    MANGANESE. 

I.)  di.     Somewhat  soluble  in  water. 
2  Mn  S,  As  Ss 

II.)  tri.  Permanent.  Somewhat  soluble  in 
3MnS,  AsS3  water.  (Berzelius.) 

SULPHARSENIATE  ofdisulphide  OF  MERCURY. 

I.)  di.     Ppt. 
2Hg2S,  AsS0 

SULPHARSENIATE  of  protosulphide   OF   MER- 

2  Hg  S,  AS  S6     CURY.    Ppt. 

SULPHARSENIATE  OF  NICKEL. 

I  )  tris  }  Ppts-  Soluble  in  an  aqueous  so- 
3N1S,  As  S5  1  lution  of  sulpharseniate  of  sodium. 

II.)  di.  I  Insoluble  in  chlorhydric  acid.  (Ber- 
2N1S,  As  S5  J  zelius.) 

SULPHARSENIATE  of  bisulphide  OF  PLATINUM. 
Pt S2,  As  S6  Soluble  in  water. 

SULPHARSENIATE  OF  POTASSIUM. 

I.)  tris.    Deliquescent.    Soluble  in  water.    In- 

3  K  S,  As  SB    soluble  in  alcohol. 

II.)  di.     Deliquescent.    Soluble  in  water.    Al- 
2  K  8,  As  S6    cohol  precipitates  a  strong  aqueous 
solution  of  No.  1. 

III.)  mono.     Soluble  in  alcohol.     (Berzelius.) 
K  S,  As  S5 

IV.)  peracid.    Insoluble  in  water. 
K  S,  12  As  S5 

SULPHARSENIATE  OF  POTASSIUM  &  OF  SO- 
DIUM. 

I.)  tris.     Soluble  in  water.     (Berzelius.) 

SULPHARSENIATE  OF  SILVER. 

I.)    tris.      } 
3AgS,AsS5     I    p  ts 

II.)  di. 

2  Ag  S,  As  S5     J 

SULPHARSENIATE  OF  SODIUM. 

I.)  tris.    Permanent.    Easily  and   abundantly 

3  Na  S,  As  S6  +  15  Aq    soluble  in   water,  especially 

if  this  be  warm.   Insoluble  in 
alcohol.     (Berzelius.) 

II.)  di.    Hygroscopic.     Soluble  in  water.    Al- 
2  Na  S,  As  Ss    cohol  precipitates   No.    1  from   the 
aqueous  solution.  (Berzelius,  Lehrb.) 
III.)  mono.     Soluble  in  alcohol,  and  is  known 
Na  S,  As  S3    only  in   alcoholic  solution.     (Berze- 
lius.) 

IV.)  peracid.    Insoluble  in  water. 
Na  S,  12  As  S5 

SULPHARSENIATE  OF  STRONTIUM. 
I.)  tris.    Easily  soluble  in  water.     (Berzelius.) 
Insoluble  in  alcohol. 

II.)  di.  Easily  soluble  in  water.  Alcohol 
2SrS,  As  S«  precipitates  No.  1  from  the  aqueous 

solution.     (Berzelius,  Lehrb.) 
SULPHARSENIATE  of  protosulphide    OF    TIN. 
2  Sn  S,  As  Sc     Ppt. 

SULPHARSENIATE  of  bisulphide  OF  TIN.  Ppt. 
Sn  S,,  As  S5 

SULPHARSENIATE  of  sesqui sulphide    OF  URA- 
2Ur2S3,ABSs    NIUM.     Ppt.     Soluble  in  an  aque- 
ous solution  of  sulpharseniate    of 
sodium,  as  is  also  the  trisalt. 


SULPHARSENIATE    OF    YTTRIUM.      Slightly 

2  Y  S,  As  S3     soluble  in  water. 

SULPHARSENIATE  OF  ZINC. 
I.)  tris.    Ppt. 

3  Zn  S,  As  Sg 

II.)  di.     Ppt. 
2  Zn  S,  As  S5 

III.)  mono. 
Zn  S,  As  S6 

SULPHARSENIATE  OF  ZIRCONIUM.     Insoluble 

2  Zr2  S3,  3  As  S5    in  water.    It  is  not  in    the  least 

acted  upon  by  acids.  (Berzelius, 
Lehrb.} 

SULPHARSENIOUS  ACID.  Vid.  terSulphide  of. 
As  S3  The  only  sulpharscnites  which  are  soluble 
in  water  are  those  which  contain  the  alkaline 
and  alkaline-earthy  sulphides,  or  sulphide  of  mag- 
nesium ;  and  even  these  are  decomposed  by  wa- 
ter, unless  this  is  present  in  considerable  quantity. 
Hence  the  solutions  are  decomposed  by  evapora- 
tion. 

SULPHARSENITE    OF   AMMONIUM. 

I.)  tri.     Decomposes  in   the   air.      Soluble  in 

3  N  H4  S,  As  S3     water,  or  at  least  in  an  aqueous 

solution  of  sulphide  of  ammonium. 
Insoluble,  or  very  sparingly  soluble,  in  alcohol. 
(Berzelius,  Lehrb.) 

II.)  di.     Soluble    in    water.     Alcohol,    when 
2  N  H4  S,  As  S8    added   to  the    aqueous    solution, 
precipitates  the  tri  (No.    1)   salt. 
(Ibid.) 

SULPHARSENITE  OF  BARIUM. 

I.)  tri.  Difficultly  soluble  in  water.  Insoluble 
in  alcohol. 

II.)  di.  Difficultly  soluble  in  water.  Decom- 
2  Ba  S,  As  S3  posed  by  alcohol. 

SULPHARSENITE  OF  BISMUTH.     Ppt. 
2  JBi  S3, 3  As  S8 

SULPJHARSENITE   OF    CADMIUM.      Ppt. 

2  Cd  S,  As  S3 

SULPHARSENITE  OF  CALCIUM. 

I.)  tri.     Soluble  in  water.    Insoluble  in  alco- 

3  Ca  S,  As  S3  +  15  Aq     hoi. 

II.)  di.  Soluble  in  water.  Alcohol  precipi- 
2CaS,  As  S3  tates  the  tri-salt  from  the  aqueous 
solution,  but  also  dissolves  a  portion 
of  the  disalt.  (Berzelius,  Lehrb., 3.  429.) 

SULPHARSENITE  OF  CERIUM.  Very  slightly 
2  Ce  S,  As  S3  soluble  in  water. 

SULPHARSENITE  of  sesquisulpJiide  OF  CHRO- 
2Cr2S3, 3  As  S8  MIUM.  Ppt.  Insoluble  in  an 
aqueous  solution  of  sulphide  of 
sodium. 

SULPHARSENITE  OF  COBALT.     Soluble  in  an 

2  Co  S,  As  S3     aqueous  solution  of  sulpharsenite  of 

sodium.     (Berzelius.) 
SULPHARSENITE  OF  COPPER. 
I.)  tris.     Soluble  in  aqueous  solutions  of  the 

3  Cu  S,  As  Ss    alkaline  arscnites. 

II.)  di.    Ppt. 
2  Cu  S,  As  S3 

III.)  basic.  Insoluble  in  aqueous  solutions  of 
12  Cu  S,  As  S3  the  alkaline  sulphides. 

SULPHARSENITE    OF    GLUCINUM.      Slightly 

Gl2S3,AsS8    soluble  in    water.     Decomposed   by 

ammonia- water.     (Berzelius,  Lehrb.) 

SULPHARSENITE  of  lersitlphide  OF  GOLD.  In- 
2  Au S3,  3  As  83  soluble  in  water.  (Berzelius.) 

SULPHARSENITE    of  protosulphide    OF    IRON. 

2FeS,  As  S3     Soluble  in   an  aqueous  solution  of 

sulpharsenite  of  sodium.  (Berzelius.) 


SULPHURIC  ACID. 
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SULPHARSENITE   of  sesquisulphide    OF  IRON. 

2  Fe,  S3,  3  As  S3    Soluble  in  an  aqueous  solution  ol 

sulpharsenite   of   sodium.      (Ber- 

zelius.) 

SULPHARSENITE    OF   LEAD. 
I.)    di.      Ppt. 

2  Pb  S,  As  S8 

SULPHARSENITE  OP  LITHIUM.      Similar    to 
2  Li  S,  As  Ss    the  potassium  compounds. 

SULPHARSENITE    OP    MAGNESIUM.       Easily 

2  Mg  S,  As  S3     soluble    in     water.      Decomposed 

when  treated  with  a  small  quantity 
of  water,  and  also  when  the  aqueous  solution  is 
evaporated.  Easily  soluble  in  alcohol.  (Ber- 
zelius.) 

SklLPHARSENITE    OF    MANGANESE.     Ppt.      De- 

3  Mn  S,  As  S3    composed  by  chlorhydric  acid. 

SULPHARSENITE  of  bisulphide  OF  MOLTBDE 
NUM. 

SDLPHARSENITE   of  disulphide  OF  MERCURY. 

I.)  di.     Ppt. 
2  Hg2  S,  As  S3 

SULPHARSENITE    of  protosulphide    OF    MER- 
CURY. 

I.)  di.    Ppt. 
2  Hg  S,  As  S3 

II.)  mono. 

Hg  S,  As  S3 

SULPHARSENITE  OF  NICKEL.    Ppt. 

2  Ni  S,  As  S3 

SULPHARSENITE  of  bisulphide  OF  PLATINUM. 
Pt  s,,  As  S3    Ppt. 

SULPHARSENITE  OP  POTASSIUM. 

I.)  tris.     Soluble  in  water.     Insoluble  in  alco- 

3  K  S,  As  S3     hoi.    Decomposed  when  treated  with 

a  small  quantity  of  water,  and  also 
when  the  aqueous  solution  is  evaporated. 

II.)  di.    Soluble   in   water.     Decomposed  by 
2KS,  AsS3     alcohol.     Decomposed   by  evapora- 
tion, and  by  small  quantities  of  water, 
like  No.  1. 

III.)  mono.     Soluble  in  water,  and  in  alcohol. 

K  S,  As  S3 

IV.)  peracid.    Insoluble  in  water. 
K  S,  x  As  S3 

SULPHARSENITE  OF  SILVER. 


OF 


Alkaline  solutions  dis- 
solve out  As  S3.  Par- 
tially soluble,  with  de- 
composition, in  nitric 
acid. 
SODIUM.  Similar 


to 


I.)       3AgS,  AsS3 
II.)     2AgS,  AsS3 
III.)    AgS,AsS3 
IV.)   12AgS,  AsS3    j 

SULPHARSENITE 
the  potassium  compounds. 

SULPHARSENITE  OF  STRONTIUM. 

I.)  tris.     Soluble  in  water.     Insoluble  in  alco- 
3  Ca  S,  As  S3  + 15  Aq     hoi.     ( Voigt  &  Goettling.) 

II.)  di.     Soluble  in    water.     Decomposed  by 
alcohol. 

SULPHARSENITE  of  protosulphide  OF  TIN.  Ppt. 
2  Sn  S,  As  S3 

SULPHARSENITE  of  bisulphide  OF  TIN.    Ppt. 
Sn  S2,  As  S, 

SULPHARSENITE    of  sesquisulphide   OF    URA- 
2Ur2S3,  AsS3    KIUM.     *Ppt. 

SULPHARSENITE     OF    YTTRIUM.      Partially 
2  Y  S,  As  S3    soluble    in    an   aqueous   solution    of 
sulphide  of  sodium. 

SULPHARSENITE  OF  ZINC.    Ppt. 
2  Zn  S,  As  S3 

SULPHARSENITE    OF    ZIRCONIUM.      Slightly 
2  Zr2  S3,  As  Ss   soluble  in  an  aqueous   solution  of 


I  sulphide  of  sodium.    Not  decomposed  by  acids. 
(Berzclius.) 

SULPIIAURATE    OF    POTASSIUM.     Soluble  in 
(AuroSulp/iate  of  Potash.)     water.      (Yorke,   J.    Ch. 

Soc.,  1.  244.) 

SuLPHAuRATE  OF  SODIUM.     Decomposes  in 
Na  S,  Au  S  +  8  Aq    the  air.    Very  soluble  in  water. 
Soluble  in  sp'irit.     (Yorke,  loc. 
cit.,  p.  240.) 

SULPHURIC    ACID  (Anhydrous).     Miscible  in 

S  03    all  proportions  in  water,  dissolving  therein 

with  evolution  of  much  heat.     Soluble  in 

strong  acetic  acid.     Soluble,  with  decomposition, 

in  alcohol,  and  ether. 

SULPHURIC  ACID. 

(Oil  of  Vitriol.) 

a  =  monohydrated.     Sp.  gr.  =  1.848.     It  boils 
HO,  S03     at    288°    (Henry),    at    327°  (Dalton). 
Miscible  in  all  proportions  with  water, 
alcohol,  and  strong  vinegar. 

b  =  bihydrated.     Sp.gr.  =  1.780. 
2  H  0,  S  03 

c  =  3  H  0,  S  0,    Sp.  gr.  =  1.6321.     It  boils  at 
163°@170°.     (Liebig.) 


An  aqueous  Solution  of  Sp.  Gr. 
at  15°  at  25° 


0.998635 

1.028375 
.065856 
.099755 
.137816 
.176687 
.215421 
.256211 
.297562 
.340860 
.386607 
.434725 
.486006 
.540191 
.594626 
.653449 
.709026 
.760161 
.804971 
1.831763 
1.840556 


0.995478 
1.011532 
1.027204 
1.060449 

1.131126 
1.207842 
1.286807 
1.377973 
1.476711 
1.586291 
1.699580 
1.793986 
1.828646 


Contains  Percent  of 
concentrated  Sul- 
phuric Acid. 
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(Delezenne,  from  Recueil  des  travaux  de  la  Soc. 
de  Sci.  Agric.  et  Arts,  de  Lille,  1823-  1824,  p.  1, 
in  Ferussac's  Bulletin,  1827,  8.  133.) 


Quantities  of  monohydrated  Acid 

(H  O,  S  0»)  in 

aqueous  Sulphuric  Acid. 

Sp.  Gr.           HO,S03         Sp.  Gr. 

H  0,  S  03 

at  0°.              percent.             at  0°. 

percent. 

.000     .         0 

.336 

.       42.2* 

.028              3.86* 

.362 

45. 

.035              5. 

.399 

48.9* 

.051              7.1* 

.410 

50. 

.073           10. 

.460 

55. 

.086           11.7* 

.475 

56.4 

.112            15. 

.514 

60. 

.131            17.5* 

.553 

63.4* 

.151            20. 

.570 

65. 

.162           21.4* 

.581 

66. 

.192            25. 

.593 

67. 

.232           30. 

.600 

67.6* 

.250           32.2* 

.605 

68. 

.274           35. 

.608 

68.2* 

1.317     ,       40. 

.617 

.       69. 
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SULPHURIC  ACID. 


8P.  Gr.            HO,  S03         Sp.  Gr.          HO,SOS 
atO°.               percent:           at  0°.             percent. 
.628                70.                 .781        .     83. 

Percent  of  mono- 
hydrated  acid, 
HO,  S03. 

Sp.gr. 
at  15°. 

Percent  of  an- 
hydrous acid, 
S03. 

.632                70.3*             .791             84. 

76     ...         1 

.6860     . 

.       62.04 

.640                71.                  .792             84.1* 

75                          1 

6750 

61.22 

.643                71.3*             .800            85. 

74                         1 

.6630 

60.40 

.648                71.7*             .808             86. 

73                         1 

.6510 

59.59 

.652                72.                  .813             86.6* 

72                         1 

.6390 

58.77 

1.663                72.9*             .816            87. 

71                         1 

.6370 

57.95 

1.664                73.                 .823             88. 

70                        1 

.6150 

57.14 

1.666                73.1*             .828            88.4* 

69                        1 

.6040 

56.32 

.6675             73.3*             .830             89. 

68                        1 

.5920 

55.59 

.676                74.                  .836             90. 

67                        1 

.5800 

54.69 

.6775             74.2*             .841             91. 

66                        1 

.5780 

53.87 

.685                74.7*             .845             92. 

65                         1 

.5570 

53.05 

.688                75.                  .848             93. 

64                         1 

.5450 

52.24 

.6935              75.5*             -8495          93.5* 

63                         1 

.5340 

51.42 

.700                76.                  .850             94. 

62                         1 

.5230 

50.61 

1.712                77.                  .851             94.5* 

61                         ] 

.5120 

49.79 

1.724                78.                  .852             95. 

60                        ] 

.501 

48.98 

1.729                78.4*             .853             96. 

59                         1 

.490 

48.16 

1.736                79.                  .8545          97.* 

58                         1 

.480 

4734 

1.748               80.                  .855             98. 

57                        1 

.469 

46.53 

1.750               80.2*           1.856             98.5* 

56                        ] 

.4586 

45.71 

1.759                81.                1.8564           99. 

55                         1 

.448 

44.89 

1.770       .        82.                1.857       .    100. 

54                        1 

.438 

44.07 

The  following  data  are  given  for  the  purpose  of 
correcting  observations  made  at  any  temperature 
ft  hove  0°. 

53                        1 
52                        1 
51                         ] 

.428 
.418 
.408 

43.26 
42.45 
41.63 

50                        1 

.398 

40.81 

Decrease  of  the  sp.  gr.  by  a 
SP-  Gr;  °J  f,he            rise  of  temperature  =  10°  C. 
acid  at  0°  C.              nr  1  8°  P 

49                        ] 

48                         ] 

.3886 
.3790 

40.00 
39.18 

or  lo   r  . 

47                          ] 

.3700 

38.36 

04                                   0.002 

4fi 

oc  i  O 

37  55 

.07                                   0.003 

*rO 

45                        1 

•3OIU 

.3510 

36.73 

.10                                   0.004 

44 

.3420 

35.82 

.15                                   0005 

43                         1 

.3330 

35.10 

.20                                   0.006 

42                         ] 

.3240 

3428 

.30                                   0.007 

41                           ] 

1.3150 

33.47 

.45                                    0.008 

40 

.3060 

32.65 

.70                                   0.009 

39                          1 

.2976 

31.83 

85       0.0096 

00 

*2RQO 

31.02 

(Bineau,  Ann.  Ch.  et  Phys.,  (3.)  24.  337.) 

oo 

37 
36 

•  £,oy\j 
.2810 
.2720 

30.20 
29.38 

[*  The  numbers  marked  with  a  star  are  those  which  were 
determined  by  direct  experiment.] 

35 
34 

.2640 
.2560 

28.57 
27.75 

From   Bineau's  data,  Otto  has  calculated  the 

33 

.2476 

26.94 

following  table  for  the  temperature  of  15°  C. 

32 

.2390 

26.12 

Percent  of  mono-            a                     Percent  of  an- 

31 

.231 

2530 

hvdrated  acid,              .PiST            hydrous  acid, 
HO,S03.                   atl5'                     S03. 

30 
29 

.223 
.215 

24.49 
23.67 

100     ..      .      1.8426     .     .       81.63 

28 

.2066 

22.85 

99                       1.8420                  80.81 

27 

.1980 

22.03 

98.                     1.8406                  80.00 

26 

.1900 

21.22 

97                         .8400                  79.18 

25 

.1820 

20.40 

'.Hi                         .8384                  78.36 

24 

.1740 

19.58 

95                        .8376                 77.55 

23 

.1670 

18.77 

94                         .8356                  76.73 

22 

.1590 

17.95 

93                         .8340                  7591 

21 

.1516 

17.14 

92                         .8310                  75.10 

20 

.1440 

16.32 

91                          .8270                  74.28 

19 

.1360 

15.51 

90                         .8220                  73.47 

18 

.1290 

14.69 

89                         .1860                  72.65 

17 

.1210 

13.87 

88                         .8090                  71.83 

16 

.1136 

13.06 

87                          .8020                  71.02 

15 

.1060 

12.24 

86                         .7940                  70.10 

14 

.0980 

11.42 

85                         .7860                  69.38 

13 

.0910 

10.61 

84                       1.7770                  68.57 

12 

.0830 

9.79 

83                       1.7670                  67.75 

11 

.0756 

8.98 

82                       1.7560                  66.94 

10 

[.0680 

8.16 

81                        1.7450                  66.12 

9                        ] 

.0610 

7.34 

80                        1.7340                   65.30 

8                        1 

.0536 

6.53 

"!»                        1.7220                   64.48 

7                       1 

.0464 

5.71 

1  7100                   63.67 

6                        1 

.0390 

4.89 

77     ...       1.6980     .     .       62.85 

5     .     .      .       1 

.0320     . 

4.08 
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Percent  of  mono-             „                     Percentofan- 
hydrated   acid,               «?ifo'            hydrous  acid, 
H  0,  S  00.                                                S  03. 

(Ure,  Schweigger's  Jonrn.  Ch.  u.  Phys.,  35.  444  ; 
and  Gmtlin's  Handbook,  2.  137.     Compare  Lan^- 

4      ...      1.0256     .     .         3.260 
3                         1.0190                     2.445 

berg's  remarks  in  Report  of  the  17th  meeting  of  the 
British  Association,  Oxford,  1847,  p.  1.) 

2                        1.0130                     1.630 

Sp.  Gr.                     Percent  HO,S03. 

1       ...      1.0064     .     .         0.816 

1.842     ...                100 

Gerlach  (in  his  Sp.  Gew.  der  Salzlcesungen,    p. 
38)  has  calculated  the  following  table  from  Bi- 

1.725                                 84.22 
1.618                                  74.32 

neau's  data. 

1.524                                  66.45 

A  solution  of                      Contains 
8n   or   nt1^°         Percent  of      Percent  of      „          , 
16  '        H  0,  S  03            S  03.           Formula. 

1.466                                58.02 
1.375                                 50.41 
1.315                                43.21 

1.8426     .         100.           .    81.633     H  0,  S  O3 
1.779                  84.483         68.965     2  H  O,  S  Oa 
1.652                 73.137         59.701     3HO,SOa 
1.552                  64.474         52.632     4  H  0,  S  Oa 

1.260                                36.52 
1.210                                30.12 
1.162                                 24.01 
1.H4                                 17.39 

1-477                  57.647         47.059     5  H  O,  S  Oa 

1.076                                 11.73 
1  .023     ....              6  60 

1-419                  52.128         42.553     6  H  0,  S  Oa 

1-376                 47.572         38.835     7  H  O,  S  Os 

(Vauquelin,  Ann.  Chim.,  76.  260;  in  Gmelin's 

1.339                  43.661          35.714     8  H  O,  S  Oa 

Handbook,  2.  186.) 

1.310                  40.495         33.057     9  H  O,  S  Os 
1.286       .          37.693     .    30.769  10  HO,  80s 

Sp.  Gr.                   Percent  of                   Boiling 
(at  15.56°).                      S  03                        point 

Sp.  Gr.                           Percentage  of 

1-850     ....     81         ...  326.66° 

1.8485     .     .       81.54     ...       100 
1.8460                  79.90                         98 

1.849                          80                      318.33° 
1.848                          79                      310° 

1.8410                  78.28                         96 

1-847                          78                      301.66° 

*      1  8336                  76.65                         94 

1845                          77                      293.33° 

1.8233                  75.02                         92 
1-8115                  73.39                         90 

1.842                          76                      285° 
1-838                         75                     276.66° 

••7962                  71.75                         88 

1  -833                          74                      268.33° 

1.7774                 70.12                        86 

1.827                         73                     260.56° 

1.7570                  68.49                         84 

1.819                          72                      252.78° 

1.7360                  66.86                         82 

1.810                          71                      245° 

1.7120                  65.23                         80 

1.801                           70                      237.78° 

1.6870                  63  60                         78 

1-791                           69                      230.56° 

1.6630                  61.97                          76 

1-780                          68                      223.89° 

1.6415                  60.34                          74 

1-769                         67                     216.33° 

1.6204                  58.71                          72 

1.757                          66                      210° 

1-5975                  5708                         70 

1.744                          65                      204.44° 

1-5760                  55.45                          68 

1.730                          64                      199.44° 

1  5503                  53.82                         66 

1.715                          63                      19444° 

1  5280                  5218                         64 

1.699                          62                      190° 

1.5066                  50.55                          62 

1-684                          61                       186.11° 

1.4860                  48.92                          60 

1-670                          60                      182.33° 

1-4660                  47.29                         58 

1.650                          58.6                   176.66° 

1.4460                  45.66                           56 

1.520                          50                      143.33° 

1.4265                  44.03                         54 

1.408                          40                      126.66° 

1.4073                  42.40                         52 

1-30+                        30                      115.56° 

1.3884                  40.77                         50 

1.200                           20                       106.66° 

1-3697                  39.14                         48 

1.10—  ....     10        ...   103.33° 

1.3530                  37.51                          46 
1.3345                  35.88                         44 

(Dalton,  in  his  New  System,  Ft.  2.  p.  404.) 

1.3165                  34.25                         42 

Sp.  Gr.                         Percent  of  H  0,  S  03 

1.2999                  32.61                 •         40 

1.844     .     .     .                    100 

1-2826                  30*98                         38 

1  717                                      82.34 

1-2654                  29.35                         36 

•618                                     74.32 

1.2490                  27.72                         34 

•603                                     72.70 

1-2334                  26.09    '                      32 

586                                   71.17 

1.2184                  24.46                         30 

•566                                     69.30 

1.2032                  22.83                         28 

•550                                     68.03 

1-1876                  21.20                         26 

•532                                     66.45 

1-1706                  19.57                          24 

•515                                       64.37 

1-1549                  17.94 

•500                                      62.80 

11410                  16.31                          20 

•482                                      61.32 

11246                  14.68                         18 

•466                                     59.85 

1.1090                  13.05                         16 

.454     .     .                          58  02 

1-0953                   1L41                           14 
1-0809                    9.78                         12 
10682                    815                         10 

(Darcet,  Ann.   Ch.  et   Phys.,  (1.)  1.    198;  and 
(jrintltns  Handbook,  2.  186.) 

1-0544                     6.52                            8 

1.0405                     4.89                            6 

10268                    3.26                           4 

1.0140     .     .         1.63     ...           2 
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Table  by  which  to  prepare  sulphuric  acid  of  any 
df  si  red  strength,  by  mixing  the  acid  of  1.86  sp.  gr. 
with  wuttr. 

For  experiments  and  observations,   by  Meiss- 
ner  and  Gerlach,  on  the  varying  sp.  gr.  of  sulphu- 
ric acid,  according  as  it  is  prepared  from  sulphate 

100  pts.  of  water  at  15°  @  20° 

of  iron  (Nordhausen  acid),  or  from  sulphur  (En- 

being mixed  with  pts.  of  sul- 

Gives an  acid 

glish  acid),   see  Gerlach's  Sp.   Gew.  der  Salzloe- 

phuric  acid  of  1.86  sp.  gr. 

of  sp.  gr. 
.     .     .     1.009 

sungen,  pp.  35,  37. 

1m  K. 

When  equal  weights  of  concentrated  sulphuric 

2 

.013 

acid  and  alcohol  of  0.82  sp.  gr.  are  mixed,  at  the 

5 

1.035 

IrkCn 

ordinary  temperature,  heat  is  evolved,  and  a  con- 

10 

.ObU 

siderable  amount  of  ethylsulphuric  acid  formed. 

15 

1.090 

(Hennel,  Phil.  Trans.,  1826,  116.  246.) 

20 

1.113 

11  Af\ 

The  normal  salts  of  sulphuric  acid,  i.  e.  those 

25 

,  14U 

11  C  C 

of  the  formula  M  O,  S  Os,  are  mostly  soluble  in 

30 

.  lOi) 
11  Q*7 

water,  excepting  the  lime,  and  silver  salts,  which 

35 
40 

.lot 
1.210 

1OOQ 

are  sparingly,  and  the  baryta,  lead,  and  strontia 
salts  scarcely  at  all  soluble"     Several  of  them  are 

45 
50 

•ZZif 

1.248 
1.265 

soluble  in  glycerin.     As  a  rule,  they  are  all  in- 
soluble, or  very   slightly  soluble,   in  alcohol  or 

60 
65 
70 

1.280 

1.297 
1.312 

1      QOC 

wood-spirit. 
In  presence  of  free  sulphuric  acid   their  solu- 
bility in  water  is  but  little  augmented.   (Dumas, 
TV.)     The  bi-  or  tersulphates  (M  0,  2  S  03,  and 

75 

1.0*11 

In  A  f\ 

M  O,  3  S  Os)  are  either  soluble  in  water,  or  they 

'     80 

,o4(J 
1  ^*»7 

are  resolved  by  it  into  free  sulphuric  acid  and  a 

85 
90 

l.OO  1 

1.372 

1QQ£ 

normal  salt.     The  basic  sulphates  are  usually  in- 
soluble in  water,  but  soluble  in  dilute  chlorhydric 

95 

1  C\f\ 

.OoO 

1QQQ 

acid.     Alkaline    sulphates    crystallize    partially 

1UU 
110 
120 
130 
140 

.Oi/o 

1.420 
1.438 
1-456 
1-473 

from    aqueous    solutions    of     cane-sugar     when 
they  are  present  in  large  quantity,  but  a  portion 
remains  with  the  sugar  as  a  slimy  mass.     (Hoch- 
stetter,  J.  pr.  Ch.,  1843,  29.  29.) 

150 

1-490 

SULPHATE  OF  ACEDIAMIN.    Easily  soluble  in 

160 
170 

1.510 
1-530 

TJ  (C4H3'»    Hft  q0       water.     Sparingly  soluble 
N2  1  HS        .  H  o,  s  os     in  boi]ing  ordinarv  aicohol. 

180     - 

1.543 

(Strecker,     Ann.     Ch.  u. 

190 

1-556 

Pharm.,  103.  329.) 

200 

1  568 

SULPHATE     OP    AcETOSAMiN(Acetoylamin). 

210 
220 

1-580 
1-593 

w  (  C,  Ho    TT  A  a  n        Soluble  in  water.     Sparing- 
N  JH2        H0,803      ^  soluble)  Qr  insoluble>  in 

230 

1-606 

alcohol. 

240 

1-620 

SULPHATE  OF  AGROSTEMMIN.    Easily  soluble 

250 

1-630 

in  boiling  water  ;  still  more  soluble  in  alcohol. 

260 

1-640 

SULPHATE  OF  ALANIN.     Very  soluble  in  wa- 

270 

1-648 

ter.     [Sparingly  ?]  soluble  in  alcohol.     It  is  pre- 

280 

1.654 

cipitated  as  a  syrup  on  the  addition  of  a  mixture 

290 

1-667 

of  alcohol  and  ether  to  its  solutions. 

300 

1-678 

SULPHATE  OF  ALUMINA. 

310 

1-689 

I.)  normal.     Permanent.     Soluble  in  2   pts.  of 

320 

1-700 

A12  08,  3  S  0,  +  18  Aq     cold  water,   the    saturated 

330 

1.705 

solution  containing  33.33% 

340 
350 

1-710 
1-714 

of   it.      (Berzelius.)      Deliquescent.    Soluble  in 
less   than  1   pt.  of  water.     (Dumas,   TV.)     The 

360 

1  719 

salt  is  not  at  all  deliquescent,  but  after  having 

370 

1.723 

been  pulverized  will  not  remain  in  this  condition, 

380 

1-727 

undergoing  "  regelation,"  as  it  were.     (Ordway.) 

390 

1-730 

Dissolve 

400 

1-733 

pts.  of  the  an-        pts.  of   the 

410 

1.737 

100  pts.  of  water       hydr.    salt,          cryst.     salt. 

420 

1-740 
1   74^ 

at  °C                   Al.  03,  3  S  03.        AI2  0,,  3  S 
O3  +  18  Aq. 

430 

A  AC\ 

1  •  /  T*J 
1-746 

0°     ...       "31.30        .         86.85 

44U 
AZ.n 

1-750 

10°                        33.50                 95.80 

40U 

A  C.<\ 

1.754 

20°                        36.15                107.35 

4oU 
A  *?n 

1.757 

30°                        40.36                127.63 

4  /() 

A  Of) 

1.760 

40°                        45.73                16765 

4oU 
AQft 

1.763 

50°                        52.13                201.36 

*yu 
inn 

1.766 

60°                        59.09                262.63 

ouu 

c  i  n 

1.768 

70°                        66.23               348.18 

O  IU 

KOfl 

1.770 

80°                       73.14               467.30 

DZU 

EOfv 

1.772 

90°                        80.83                678.81 

OoU 

KAO 

1.774 

100°     .     .     .        89.11         .     1131.98 

D4U 

550 

c  crv 

1.776 
1-777 

(Poggiale,  Ann.  Ch.   et  Phys.,  (3.)  8.  467-) 
Scarcely  at  all  soluble,  or  insoluble,  in  alcohol. 

ooll 

tor| 

1-778 

(Berzelius.)     Sulphate  of  alumina  may  be  com- 

DnU 

590 

1.780 
.     .     1-782 

pletelv  precipitated  from  its  aqueous  solution  by 
adding  a  suitable  quantity  of  glacial  acetic  acid. 
(Persoz,  Ann.  Ch.  et  Phys.,  1836.  (2.)  63.  444). 

(Anthon.) 

SULPHATES. 
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Crystallizes  from  its  solution  in  chlorhvdric  acid. 
(Kane.) 

II.)  monobasic.      Nearly     insoluble    in    water. 
A12  03,  S  03  +  9  Aq     Easily    soluble  in   chlorhytlric 
acid.    It    occurs    also    native, 
as  Alumininite. 

III.)  bibasic.    Insoluble  in  water.    While  moist 
2  A)2  03.  S  03  +  10  Aq      it  is  soluble  in  cold  acetic 
acid,  as  well  as  in  the  min- 
eral   acids.     (Crum,   Ann.   Ch.  u.  Pharm.,   89. 

Ordway  (Am.  J.  Sci.y  (2.)  26.  203)  ob- 
tained a  "  bibasic  "  sulphate  of  alumina  soluble  in 
water.  According  to  him  all  the  compounds 
which  contain  more  base  than  this  are  insoluble 
in  water.  The  "terbasic"  sulphate  is  soluble  in 
acetic  acid,  this  solution  being  the  "red-mordant" 
of  calico  printers,  (loc.  cit.,  p.  204.) 

IV.)  biacid.     Soluble  in  water.    Decomposed 
A1208,  2S03    by  much  water,  or   by  boiling  the 
aqueous    solution,  to  an    insoluble 
basic  sulphate  and  ordinary  tersulphate  which  re- 
mains dissolved. 

V.)  Soluble  in  a  small  quantity  of  water,  but, 
2A120S,3S03  like  No.  IV.  [and  all  the  soluble 
compounds  containing  less  acid 
than  the  normal  salt  (A12  O3,  3  S  Os)],  it  is  de- 
composed by  a  large  quantity  of  water,  or  by 
boiling  its  aqueous  solution.  (Maus.) 

VI.)  Soluble  in  144  pts.  of  cold,  and  in  30.8 
3A1203, 4S03  +  30Aq  pts.  of  boiling  water.  Ea- 
sily soluble  in  chlorhydric 
and  nitric  acids.  (Rammelsberg.) 

When  hydrate  of  alumina  is  dissolved  in  mod- 
erately dilute  sulphuric  acid,  and  this  solution 
diluted  with  water,  a  muddy  basic  salt  deposits 
itself  continually  for  months,  and  the  filtrate  from 
this  will  deposit  still  more  if  it  be  heated.  (Phil- 
lips ;  Gay-Lussac.) 

SULPHATE  OF  ALUMINA  &  OF  AMMONIA. 

I.)  Equally  soluble  with  potash  alum,  in  water. 
(Ammonia  Mum.)  (Pelouze  &  Fre- 

NH40,S03;  Al203,3.S03  +  24Aq  my.)  Some- 
what more  sol- 
uble than  potash  alum  in  water.  (Otto  Graham.) 
Soluble  in  11.444  pts.  of  water  at  17.5°;  or,  100 
pts.  of  water  dissolve  8.738  pts.  of  it  at  17.5°. 
(Pohl,  Wien.  Akad.  Bericht,  6.  597.) 

Its  solubility  is  less  at  all  temperatures  than 
that  of  either  of  its  component  salts.  (Poggiale, 
loc.  inf.,  cit.) 

100  pts.   of     Dissolve  of  the  an-    Dissolve  of  the  crys- 
water  at  °C.    hydrous  alum,pts.     tallized  alum,  pts. 

0°  ...     2.62  .     .      .         5.22 

10°  4.50  9.16 

20°  6.57  13.66 

30°  9.05  19.29 

40°  12.35  27.27 

50°  15.90  36.51 

60°  21.09  51.29 

70°  26.95  71.97 

80°  35.19  103.08 

90°  50.30  "187.82 

100°  .    .     .    70.83  .     .      .     421.90 

(Poggiale,  Ann.  Ch.  et  Phys.,  (3.)  8.  467.) 

100  pts.  of  water  at  15.5°  dissolve  9.37  pts.  of 
the  crystallized  alum  ;  but  it  is  much  more  sol- 
uble in  boiling  water.  (Thomson's  System  of 
Chem.,  London,  1831,  2.  752.) 

II.)  basic.  When  ammonia- water  is  added  by 
small  portions  to  an  aqueous  solution  of  ammonia- 


alum  the  precipitate  which  at  first  forms  is  redis- 
solved  until  the  solution  contains  2  (N  II4  O, 
S03) ;  2  Alj  Oj,  3  S  O3,  but  the  solution  is  de- 
composed by  boiling,  and  when  diluted  with 
much  water.  If  ammonia  be  added  until  a  per- 
manent precipitate  is  formed  this  is  composed 
(according  to  Riffault)  of  N  H4  O,  S  0 ,;  3(A1.  Os 

5  Os)  +  9  Aq.     (Berzelius's  Lehrb.) 
SULPHATE    or   ALUMINA,   OF   AMMONIA,  & 

A12  03,  3  S  03 ;  Cr2  os,  3  S  08  5  OF  CHROMIUM. 
2  (N  U4  0,  S  03)  +  48  Aq  Soluble  in  water, 

the  solution  un- 
dergoing decomposition  when  boiled.  (Vohl 
Ann.  Ch.  u.  Pharm.,  94.  71.) 

SULPHATE    OF   ALUMINA,  OF  CHROMIUM,  & 

A12  03,  3  S  O3  ;  Cr2  O3,  3  S  03  ;  OF  POTASH.  Solu- 
2  (K  o,  S  03)  +  48  Aq  b)e  in  water,  the  solu- 

tion undergoing  de- 
composition when  boiled.  (Vohl,  Ann.  Ch.  u. 
Pharm.,  94.  70.) 

SULPHATE  OF  ALUMINA  &  OF  CONIIN. 

SULPHATE  OF  ALUMINA  &  OF  ETHTLAMIN. 
N  {  g*  H.  .  H  0,  S  08  ;  Al,  08, 8  S  08  +  24  Aq  f°lu^e 

pts.    of 
water  at  25°.     (Stenner  &  Kaumer.) 

SULPHATE  OF  ALUMINA  &  of  protoxide  OF 
IRON. 

I.)  Soluble  in  water.     (Klauer.) 
Fe  0,  S  03  ;  A12  03,  3  S  03  4.  24  Aq 

II.)  Soluble  in  water.     (Berthier.) 
2  (Fe  0,  S  03)  ;  A12  03,  3  S  03  +  27  Aq 

III.)  Easily  soluble  in  water.     (Phillips.) 

6  (Fe  0,  S  03) ;  A13  0,,  2  S  08+  48  Aq 

SULPHATE  OF  ALUMINA  &  of  sesguioxide  OF 
IRON. 

I.)  basic.  Easily  soluble  in  cold  dilute  sulphu- 
ric acid,  difficultly  soluble  in  cold  dilute  nitric 
or  chlorhydric  acids.  (Anthon.) 

SULPHATE  OF  ALUMINA,  of  protoxide  OF  IRON, 
&  OF  MAGNESIA. 

Fe  0,  S  03  ;  Mg  0,  S  03  ;  A12  03,  S  03  +15  Aq 

SULPHATE    OF    ALUMINA,    OF    IRON,   &  OF 

A12  03,  3  S  03  ;  12  (Fe  0,  S  Os)  ;      POTASH.     Difficult- 

2  (K  0,  S  08)  +  25  Aq  ly  soluble  in  water. 

Permanent.       (Du- 

fresnoy.) 

SULPHATE  OF  ALUMINA  &  OF  LITHIA.  Per- 
Li  0,  S  08 ;  A12  03,  3  S  08  +  24  Aq  manent.  Soluble 
in  24  pts.  of  cold, 
and  in  0.87  pt.  of  hot  water.  (Kralovansky.) 

[Rammelsberg  doubts  the  existence  of  this  salt. 
Neither  Arfvedson  nor  C.  Gmelin  could  obtain  a 
Lithia  alum.] 

SULPHATE  OF  ALUMINA,  or  LITHIA,  &  OF  POT- 
ASH. Soluble  in  water,  from  which  it  crystallizes 
readily  when  the  hot  solution  is  cooled.  (Joss, 
J.pr.  Ch.,  1834,  1.  142,  note.) 

SULPHATE  OF  ALUMINA  &  OF  MAGNESIA. 

[Magnesia  rflum.) 

I.)  Mg  0,  S  03  ;  A12  03,3  S  03  +  25  Aq 
II.)  3  (Mg  0,  S  Os)  ;  A12  03,  3  S  Os  +  36  Aq 
SULPHATE  OF  ALUMINA,  OF    MAGNESIA,   & 

Mg  0,  S  03  ;  Mn  O,  S  O3  ;      OF  MANGANESE.    As  sol- 

A1203, 3S03  +  25  Aq          uble   as   common  potash 

alum.     (Apjohn ;  Kane.) 

A  sample  examined  by  Lawrence  Smith  (Am. 

7.  Sri.,  1854,  (2.)  18.  379,  of  composition   (Mg, 

Mn)   O,  S  O8;  A12  O3,  3  S  08  -f  24  Aq,  was 

very  readily  soluble  in  water ;  in  fact,  so  soluble 
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that  it  was  difficult  to  decide  the  amount  of  water 
requisite  for  its  complete  solution." 

SULPHATE  OF  ALUMINA  &  OF  MANGANESE. 

Mn  0,  S  03  ;  Al.  03,  3  S  03  +  25  Aq     As      soluble      as 

common     potash 

alum.  (Apjohn,  Rep.  Br.  Assoc.,  1837,  p.  49.) 
Easily  soluble  in  water.  (Berzelius,  Lehrb.) 

SULPHATE  OF  ALUMINA  &  OF  METHYLAMIN. 
N  |  H2  H>  .  H  0,  S  03  j  A12  03,  3  S  08  +  24  Aq  in°  "^ 

ter.    (v. 
Alth.) 

SULPHATE  OF  ALUMINA  &  OF 
N  J  (C,  H3)s  .  H  0,  S  Os  ;  Al,  03, 3  S  03  +  24  Aq 

solu- 
ble in  water. 

SULPHATE  OF  ALUMINA  &  of  binoxide  OF 
PLATINUM.  Insoluble  in  water,  or  cold  mineral 
acids.  Very  slightly  soluble  in  hot  acids.  (E. 
Davy.) 

SULPHATE  OF  ALUMINA  &  OF  POTASH. 
(Putas/i  Alum.     Common  Alum.) 

I.)  normal.   Permanent,  or  slightly  efflorescent. 
K  0,  S  03  ;  Al,  03,  3  S  03  +  24  Aq     Very  slowly  solu- 
ble in  cold  water. 

Burnt  (i.  e.  dehydrated)  alum  dissolves  very  slow- 
ly  :  — if  thrown  into  water  immediately  after  hav- 
ing been  dried  and  cooled,  it  will  remain  undis- 
solved  for  months,  but  if  it  is  exposed  to  the  air 
for  a  fortnight  before  being  treated  with  water,  it 
will  dissolve  readily.  (Geiger,  Mag.  Pharm.,  8. 
199.)  100  pts.  of  the  saturated  aqueous  solution 
contain  at  the  boiling  point  (104.4°)  52  pts.  of  dry 
alum,  i.  e.  100  pts.  of  water  dissolve  108.33  pts. 
of  it  at  104.4°;  or,  in  other  words,  1  pt.  of 
dry  alum  is  soluble  in  0.923  pt.  of  water  at  104.4°. 
(T.  Griffiths,  Quar.  J.  Sci.,  1825,  18.  90.) 


Dissolve  of  anhy- 
100  pts.  of  drous  potash 

waterat°C.  alum,  pts. 


0° 
10° 
20° 
30° 
40° 
50° 
60° 
70° 
80° 
90° 
100° 


2.10 
4.99 
7.74 
10.94 
14.88 
20.09 
26.70 
35.11 
45.66 
58.68 
74.53 


Dissolve  of  crys- 
tallized potash, 
alum,  pts. 

.  3.90 
9.52 

15.13 

22.01 

30.92 

44.11 

66.65 

90.67 
134.47 
209.31 
357.48 


(Poggiale,  Ann.  Ch.  et  Phys.,  (3.)  8.  467.) 
The  solubility  of  potash  alum  is  at  all  tempera- 
tures less  than  that  of  its  component  salts.    (Pog- 
giale, loc.  cit.) 

Soluble  in  13.286  pts.  of  water  at  12.5° 


8.2 

4.5 

2.2 

2.01 

0.4 

0.1 1 

0.06 


21.25° 

25° 

37.5° 

50° 

62.5° 

75° 

87.5° 


Or,  100  pts.  of  Dissolve  pts.  of 

water  at  °C.          K  0,  S  03  ;  A12  O3,  3  S  03  -|-  24  Aq. 

12.5° 7.6 

21.25°  10.4 

25°  22. 

37.5°  44.1 

50°  46.7  [not  "41."] 

62.5°  230. 

75°  920. 

87.5° 1566.6 

Or,  the  aqueous  solu-  Contains  percent  of 

tion  saturated  at  °C.      K  0,  S  03  ;  AI2  03,  3  S  O3  +24  Aq. 

12.5° 7. 

21.25°  9.5 

25°  18. 

37.5°  31. 

50°  31.84 

62.5°  70. 

75°  90.2 

87.5° 94. 

When  heated,  alum  begins  to  melt,  in  its  water 
of  crystallization,  at  87. 5°,  and  is  completely  liquid 
at  92.5°  (a)  93.75°,  hence  the  statements  of  previous 
observers,  that  it  requires  for  its  solution  0.75  pt., 
or,  as  some  say,  2  pts.  of  water  at  the  temperature 
of  boiling,  must  be  erroneous.  (R.  Brandes, 
Brandes's  Archiv.,  1822,  2.  339  and  fig.) 

[Most  of  Brandes's  determinations  were  prob- 
ably made  upon  supersaturated  solutions,  since  his 
method  of  preparing  the  latter  was  favorable  for 
the  development  of  this  phenomenon,  for  which  he 
makes  no  allowance.]  Soluble  in  1 8  pts.  of  cold,  and 
in  1.6  pts.  of  boiling  water  (Fourcroy)  ;  in  14.12 
pts.  of  water  at  a  moderate  heat,  and  in  0.75  pt. 
of  boiling  water.  (Bergman,  Essays,  1.  pp.  350, 
366,  368,  181.)  [On  page  181  of  B.'s  Essays  is 
printed,  apparently  by  error,  "  1  pt.  of  alum  re- 
quires [for  its  solution]  30  pts.  of  water  in  a  mod- 
erate heat."]  Crystallized  alum  is  soluble  in  15 
pts.  of  water  at  the  ordinary  temperature,  and  in 
0.75  pt.  of  boiling  water.  (Dumas,  2V.)  Solu- 
ble in  18.363  pts.  of  cold,  and  in  0.75  pt.  of  boiling 
water,  the  saturated  cold  solution  containing  5.16% 
of  it,  and  the  boiling  saturated  solution  57.14%. 
(M.  R.  &  P.)  Soluble  in  11.7  pts.  of  water  at 
1875°.  (Abl,  from  (Esterr.  Zeitschrift fur  Pharm., 
8.  201,  in  Canstatt's  Jahresbericht,  fur  1854,  p.  76.) 

100  pts.  of  Dissolve  of  crystallized 

water  at  °C.  potash  alum,  pts. 

15.56° 14.79 

100°  133.33  [T.] 

15.56°  8.7 

100°         75.  (?) 

(Ure's  Diet.) 

The  aqueous  solution  saturated  at  15°  is  of 
1.048774  sp.gr.,  and  contains  dissolved  in  every 
100  pts.  of  water  at  least  10.939  pts.  of  alum. 
(Michel  &  Krafft,  Ann.  Ch.  et  Phys.,  (3.)  41. 
pp.  478,  482.)  The  aqueous  solution  saturated 
"in  the  cold"  contains  5.2%  of  it  (Fourcroy); 
at  38°  (of  B's  therm.)  6.7%  (Bcerhave) ;  at  10° 
(C.)  25.8(?)%  (Eller);  and  at  12.5°  5.5%  (Has- 
senfratz,  Ann.  de  Chim.,  28.  291.) 

Warm  solutions  of  alum  are  liable  to  become 
supersaturated  on  cooling.  (Coxe.)  Solutions 
of  alum  not  too  highly  charged  with  the  salt  may 
be  preserved  for  a  long  time  in  a  supersaturated 
state,  if  they  are  allowed  to  cool  in  close  ves- 
sels out  of  contact  with  the  air  [or  in  vessels 
loosely  stopped  with  cotton-wool,  so  that  the  air 
may  be  filtered.  (Schrceder,  Ann.  Ch.  u.  Pharm., 
1859,  109.  45.)].  If  such  solutions  be  exposed 
to  cold  of  +5°  @  —3°  they  usually  crystallize  as 
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ordinary  alum,  but  sometimes  in  rhombohedrons, 
or  in  tables.  This  tabular  variety  has  a  very 
great  solubility.  Mother  liquors,  from  which  it 
had  been  deposited,  contained,  at  0°,  180  pts.  of 
ordinary  alum  in  100  pts.  of  water.  When  heated 
to  100°  in  a  closed  tube,  alum  dissolves  complete- 
ly in  its  water  of  crystallization.  (Lcevvel,  Ann. 
Ch.  et  Phys.,  (3.)  43.  414.)  Ordinary  alum  melts 
in  its  water  of  crystallization  when  heated  to  92°, 
and  on  cooling  this  solution  it  remains  liquid  for 
a  long  time  before  solidifying.  (Berzelius,  Lehrb.) 
Insoluble  in  spirit  of  0.905,  or  less,  sp.  gr.  (An- 
thon,  J.  pr.  Ch.,  14.  125.)  Nearly  insoluble  in  an 
aqueous  solution  of  tersulphate  of  alumina.  (Gei- 
ger.)  Insoluble  in  a  saturated  aqueous  solution 
of  tersulphate  of  alumina.  (W.  Crum,  Ann.  Ch. 
u.  Pharm.,  89.  156.)  The  aqueous  solution  sat- 
urated at  8°  is  of  1.045  sp.  gr.  (Anthon,  Ann. 
der  Pharm.,  1837,  24.  210.) 


An  aqueous  solution 
ofsp.  gr.,at  12.5° 

1.0047 
1.0094 
1.0142 
1.0189 


Contains  percent 
of  alum. 


1.0236     ......     5 

(Hassenfratz,  Ann.  de  Chim.,  28.  296.) 

When  a  solution  of  alum  is  treated  with  a  large 
excess  of  concentrated  sulphuric  acid,  this  com- 
bines with  the  water,  and  acicular  crystals  of  alum 
separate  out.  (Baron,  1744,  cited  in  Bergman's 
Essays,  1.  378.)  But  in  dilute  sulphuric  or  other 
acid  it  is  more  readily  soluble  than  in  water. 
(Bergman,  Ibid.,  p.  379.)  When  boiled  with  a 
saturated  aqueous  solution  of  chloride  of  potas- 
sium, chlorhydric  acid  is  formed,  and  a  sub- 
sulphate  of  alumina  falls  down  ;  this  occurs 
only  to  a  small  extent  with  chloride  of  sodium, 
and  still  less  with  chloride  of  ammonium.  (Ure's 
Diet.) 

II.)  basic.  Insoluble  in  water,  but  after  having 
K  0,  S  03  ;  3  (A12  03,  S  03)  +  9  Aq  been  gently  ig- 

nited   water    re- 

moves ordinary  alum,  while  the  excess  of  alumina 
remains  undissolved. 

SULPHATE  OF  ALUMINA  &  OF  SODA.     When 

(Soda-Mum.')  pure  it  is  perma- 

Na  0,  S  03  ;  A12  03,  3  S  0,  +  24  Aq     nent,     but     efflo- 

resces on  the  sur- 

face when  impure.  (Thompson.)  Soluble  in  2.14 
pts.  of  water  at  13°,  and  in  1  pt.  of  boiling  water. 
(Zellner.)  Soluble  in  0.909  pt.  of  water  at  16°, 
the  saturated  solution  containing  52.38%  of  it. 
(Berzelius,  Lehrb.)  100  pts.  of  water  at  15.5° 
dissolve  327.6  pts.  of  it.  (Thomson,  in  his  Sys- 
tem of  Chem.,  London,  1831,  2.  766.)  100  pts.  of 
water  at  15.5°  dissolve  110  pts.  of  it,  forming  a 
liquor  of  1.296  sp.  gr.  (Ure.)  Insoluble  in  ab- 
solute alcohol.  (Zellner.) 

SULPHATE  OF  ALUMINA  &  OF  ZINC. 

(Zinc-Alum.) 

Zn  0,  S  03  ;  A12  03,  3  S  03  +  24  Aq 

SULPHATE  OF  AMARIN.     Soluble  in  alcohol. 

SULPHATE  OF  AMIDOBENZOIC  ACID.  Vid. 
Sulphate  of  Benzamic  Acid. 

SULPHATE  OF  6zAMiDoBENzoic  ACID.  Read- 

N2  cu  Hs  04,  2  H  0,  2  S  03    ily    soluble     in    water  ; 

somewhat  less  soluble  in 

alcohol.  Both  of  these  solutions  are  easily  de- 
composed. (Voit.) 

SULPHATE  OF  &I'AMII>OBENZYLENE.  Vid. 
SulphoBenzamid. 
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SULPHATE  OF  AMMOLixfof  Unverdorben). 
Very  readily  soluble  in  water,  and  alcohol.  In- 
soluble in  ether. 

"  SULPHATE  OF  AMMON,"  &c.  Vid.  Sulpha- 
(Compounds  of  N  H3  &  S  03)  mid. 

SULPHATE  OF  AMMONIA. 

I.)  normal.  Somewhat  hygroscopic.  Soluble 
N  H4  o,  S  03  in  1.3  pts.  of  water  at  the  ordinary 
temperature.  (A.  Vogel,  Jr.)  Sol- 
uble in  1.31  pts.  of  water  at  19°,  or  100  pts.  of 
water  at  19°  dissolve  76.1  pts.  of  it,  or  the  aque- 
ous solution  saturated  at  19°  contains  43.2%  of  it 
and  is  of  1.2491  sp.  gr.  (H.  Schiff,  Ann.  Ch. 
u.  Pharm.,  1859,  109.  326.)  Soluble  in  2  pts.  of 
water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,  8.  201,  in  Canstatt's  Jahresbericht, 
fur  1854,  p.  76.)  Soluble  in  2  pts.  of  water  at 
15.5°,  and  in  1  pt.  of  boiling  water  (Fourcroy), 
the  solution  saturated  at  15.56  containing  33.33% 
of  it ;  that  saturated  at  10°  containing  30.4% 
of  it  (Eller),  and  the  boiling  saturated  solution 
50%  of  it.  100  pts.  of  water  at  62.6°  dissolve  78 
pts.  of  it.  (Wenzel,  p.  309  [T.].)  The  aqueous 
solution  saturated  at  15°  is  of  1.248215  sp.  gr., 
and  contains  dissolved  in  every  100  pts.  of  water 
at  least  66.739  pts.  of  it.  (Michel  &  Krafft,  Ann. 
Ch.  et  Phys.,  (3.)  41.  pp.  478,482.)  When  treated 
with  boiling  water  a  small  quantity  of  ammonia 
is  evolved,  and  the  solution  obtained  exhibits  an 
acid  reaction.  (Emmet,  Am.  J.  Sci.,  (1.)  18  DD 
255,  256.) 


Contains  (by  experiment) 
percent  of  N  H4  0,  S  08. 

.     .     .  43.19 

28.81 

19.20 

14.40 

9.60 


An  aqueous  solution 
ofsp.  gr.  (at  19°). 

1.2491      .      . 

1.1655 

1.1100 

1.0829 

1.0556 

1.0275 4.80 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  108.  337.) 
From  these  results  Schiff  calculates  the  fol- 
lowing table  by  means  of  the  formula :  D  = 
1  -f  0  005757  p  —  0.00000148  p2  +  0.0000000391 
p3,  in  which  D  =  the  sp.  gr.  of  the  solution,  and 
p  the  percentage  of  substance  in  the  solution. 


Sp.gr. 
(at  19°). 

Percent  of      Sp  er. 
N  H4  0,  S  03-     (at  19°). 

Percent  of 
N  H4  0,  S  03. 

1.0057 

.  .   1 

.1496 

.  .  26 

.0115 

2 

.1554 

27 

.0172 

3 

.1612 

28 

.0230 

4 

.1670 

29 

.0287 

5 

.1724 

30 

.0345 

6 

.1780 

31 

.0403 

7 

.1836 

32 

.0460 

8 

.1892 

33 

.0518 

Q 

.1948 

34 

.0575 

10 

.2004 

35 

.0632 

11 

2060 

36 

.0690 

12 

.2116 

37 

.0747 

13 

.2172 

38 

.0805 

14 

.2228 

39 

.0862 

15 

.2284 

40 

.0920 

16 

.2343 

41 

.0977 

17 

.2402 

42 

.1035 

18 

.2462 

43 

1092 

19 

2522 

44 

.1149 

20 

.2583 

45 

.1207 

21 

.2644 

46 

.1265 

22 

.2705 

47 

.1323 

23 

.2766 

48 

.1381 

24 

2828 

49 

.1439 

.  .  25 

2890 

.  .  50 

(H.  Schiff, 

Ann.  Ch.  u.  Pharm.,  1859,  110.  74.) 
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Tolerably  soluble  in  alcohol,  the  sp.  gr.  of 
which  is  greater  than  0.860.  Insoluble  in  alcohol 
of  sp.  gr.  less  than  0.850.  (Berzelius.)  1000  pts. 
of  alcohol,  of  0.872  sp.  gr.,  dissolve  6  pts.  of  the 
salt,  and  that  of  0.905  sp.  gr.  11  pts.  (Berzelius, 
Lehrb.,  3.  297.)  Soluble  in  217.4  pts.  of  alcohol 
of  66.8%  at  24.3° ;  or  100  pts.  of  this  alcohol  dis- 
solve 0.46  pt.  of  the  salt  at  24.3°.  (Pohl,  Wien. 
Akad.  Bericht,  Q.  599.)  500  pts.  of  alcohol  of 
0.872  dissolve  1  pt. ;  and  1000  pts.  of  spirit  of 
0.905  dissolve  16  pts.  of  it.  (Anthon,  from  Buch- 
ner's  Repert.,  2.  pp.  13,  18;  in  J.  pr.  Ch.,  14. 
125.)  Soluble,  with  decomposition,  in  chlorhy- 
dric  acid. 

II.)  bi.  Deliquescent.  Soluble  in  1  pt.  of  cold 
NH40,  HO,  2S03  water.  (Link.)  Very  spar- 
ingly soluble  in  alcohol.  (Ger- 
hardt,  Ann.  Ch.  et  Phys.,  (3.)  2O.  255.) 

III.)  sesqui.  Very  easily  soluble  in  water. 
3  N  H4  0,  H  0,  2  SOS  (Berzelius,  Lehrb.,  3.  297.) 

SULPHATE  OF  AMMONIA  &  OF  CADMIUM. 
NH40,S03;  CdO,S08+6Aq 

SULPHATE  OF  AMMONIA  &  of  protoxide  OF  CE- 
RIUM. Easily  soluble  in  pure  water.  (Beringer.) 

SULPHATE  OF  AMMONIA  &  of  sesquioxide  OF 
CHROMIUM. 

a  =   violet  modif.      Superficially    efflorescent. 
Soluble  in  wa- 
ter, from  which 
it  is  precipitated 
on  the  addition  of  alcohol.     (Schrostter. ) 

Less  soluble  in  water  than  the  potash-salt,  and 
is  consequently  much  more  easily  crystallized. 
From  a  concentrated  aqueous  solution  of  violet 
sulphate  of  sesquioxide  of  chromium,  ammonia- 
chrome  alum  is  precipitated  on  the  addition  of  a 
concentrated  solution  of  sulphate  of  ammonia. 
When  the  aqueous  solution  is  heated  to  75°  the 
green  modification  (compare  Sulphate  of  Chro- 
mium &  of. Potash)  is  produced.  Melts  in  its 
water  of  crystallization  at  100°.  (Berzelius's 
Lehrb. ,3.  1083.) 

b  =  green  modif. 

I.)  anhydrous. 

II.)  hydrated.     Soluble   in  water,  and  alcohol. 
N  H4  0,  S  08 ;  Cr,  08,  3  S  08  +  6  Aq     When  'the  aque- 
ous   solution    is 

allowed  to  stand  for  10  ©  12  days  it  changes  to 
the  violet  modification. 

SULPHATE  OF  AMMONIA  &  OF  COBALT. 
N  H4  0,  S  03 ;  Co  0,  S  03  +  6  Aq 


(Ammonia  Chrome  Alum.) 

N  H4  0,  S  03  ;  Cr2  03, 3  S  03  +  24  Aq 


100  pts.  of 
water  at  °C. 

0°     .     .      .     . 

Dissolve  of  the  an- 
hydrous salt,  pts. 

.     .     .       8.9 

10° 
18° 
23° 
35° 
40° 
45° 
50° 
60° 
75°     . 

11.6 
15.2 
17.1 
19.6 
22.3 
25.0 
28.7 
34.5 
43.3 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95. 198,  and  fig.) 
Considerably  more  soluble  in  water  than  the 
corresponding  nickel  salt.     The  aqueous  solution 
saturated  (slightly  supersaturated),  at 

20°  contains  14.927%  of  the  anhyd.  salt. 

40°         "         20.782 

60°         "         25.579 

80°         "         32.988  "  " 

(C.  v.  Hauer,  J.  pr.  Ch.,  1858,  74.  434.) 


Alcohol  precipitates  it  from  the  aqueous  solu- 
tion. (H.  Schiff,  Ann.  Ch.  u.  Pharm.,  107.  76.) 

SULPHATE  OF  AMMONIA,  OF  COBALT,  &  OF 
2  (N  H4  0,  S  08)  ;  Co  0,  S  03  ;  Cu  0,  S  03  +  12  Aq  COP- 

PER. 

Tolerably  easily  soluble  in  boiling  water,  but  after 
the  solution  has  been  boiled  for  a  long  time  a  diffi- 
cultly soluble  basic  salt  is  deposited.  (Vohl, 
Ann.  Ch.  u.  Pharm.,  94.  58.) 

SULPHATE  OF  AMMONIA,  OF  COBALT,  &  OF 


SULPHATE  OF  AMMONIA,  OF  COBALT,  &  OF 


SULPHATE  OF  AMMONIA,  OF  COBALT,  &  OF 


SULPHATE  OF  AMMONIA,  OF  COBALT,  &  OF 

NlCKEL- 


SULPHATE  OF  AMMONIA,    OF  COBALT,  &  OF 

MMr&Mil?*1*1  ZlNC- 

SULPHATE     OF    AMMONIA    &    OF     COPPER. 

N  H4  0,  S  03  ;  Cu  0,  S  03  +  6  Aq   Effloresces  in  warm 

dry  air.    Soluble  in 

1.5  pt.  of  boiling  water.  Very  sparingly  soluble 
in  cold  water.  (A.  Vogel.)  Soluble  in  3.76  pts. 
of  water  at  19°;  or  100  pts.  of  water  at  19°  dis- 
solve 26.6  pts.  of  it  ;  or  an  aqueous  solution  satu- 
rated at  19°  contains  21%  of  it,  or  14.4%  of  the 
anhydrous  salt,  and  is  of  1.1336  sp.  gr.  (H. 
Schiff,  Ann.  Ch.  u.  Pharm.,  1859,  109.  326.) 
Soluble  in  1.55  pt.  of  water  at  18.75°.  (Abl, 
from  (Esterr.  Zeitsch  rift  fur  Pharm.,  8.  201,  in 
Canstatt's  Jahresbericht,  fur  1854,  p.  76.) 

SULPHATE  OF  AMMONIA,  OF   COPPER,  &  OF 

2  (N  H4  0,  S  03)  ;  CuO,  S  03  ;  IRON.      Soluble,     with- 

FeO,  S03  +  12Aq  out    decomposition,    in 

water    which    is     free 

from  air.     (Vohl,  Ann.  Ch.  u.  Pharm.,  94.  61.) 

SULPHATE  OF  AMMONIA,   OF  COPPER,  &  OF 

2  (N  H4  0,  S  03)  5  Cu  0,  S  03  ;       MAGNESIA. 
Mg  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIA,  OF  COPPER,  &  OF 

2  (N  II4  0,  S  03)  ;  Cu  0,  S  03  ;   MANGANESE. 
Mn  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIA,  OF  COPPER,  &  OF 
2  (N  H4  0,  S  08)  ;  Cu  0,  S  03  ;     NlCKEL. 

Ni  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIA.   OF  COPPER,  &  OF 
2  (N  H4  0,  S  03)  ;  Cu  0,  S  03  j     ZlNC. 
Zn  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIUM  &  CUPR(/C)AMMO- 

*rJHs  nvno^o  NIUM.  Soluble  in  1.5  pt. 
N  j  Cu  .  0,  N  H4  O,  S  03  Qf  cQld  water  (Ruehn  , 

When  the  aqueous  solu- 

tion is  exposed  to  the  air  (Kuehn),  or  largely 
diluted  with  water,  tetra-sulphate  of  copper 
(4  Cu  O,  S  O8)  is  precipitated.  Insoluble  in  al- 
cohol. 

SULPHATE  OF  AMMONIA   &   OF   DIDYMIUM. 

N  H40,  S03;  3  (Di  0,  S  03)  +  8  Aq       Soluble     in     18 

pts.    of   water  ; 

it  is  a  little  less  soluble  in  a  saturated  solution  of 
sulphate  of  ammonia.  (Marignac,  Ann.  Ch.  et 
Phys.,  (3.)  38.  171.) 

SULPHATE    OF    AMMONIA  &  of  protoxide  OF 

N  H4  0,  S  03  j  Fe  O,  S  03  +  6  Aq      IRON.      Much     less 
soluble  in  water  than 

protosulphate  of  iron  (Fe  O,  S  Os  +  7  Aq). 
(Vogel.) 
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100  pts.  of  Dissolve  of  the  an- 

water  at  °O.  hydrous  salt,  pts. 

at   0° 12.2 

12°  17.5 

20°  21.6 

30°  28.1 

36°  31.8 

45°  36.2 

55°  40.3 

60°  44.6 

65°  49.8 

75° 56.7 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 
1  pt  of  the  6  Aq  salt  is  soluble  in  2.80  pts.  of 
water  at  16.5°;  or,  100  pts.  of  water  at  16.5°  dis- 
solve 35.9  pts.  of   it;   or   the   aqueous  solution 
saturated  at  16.5°  contains  26.4%  of  it,  or  19.1% 
of  the  anhydrous  salt,  and  is  of  1.1666  sp.  gr. 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1859,  109.  3'26.) 
An  aqueous  solu-        Contains  (by  experiment) 
tion  of  sp.  gr.  percent  of  N  H,  0,  S  03  ; 

(at  16.5°).  Fe  0,  S  03  +  6  Aq. 

1.1666 26.40 

1.1083  17.60 

1.0708  11.74 

1.0530  8.80 

1.0354 5.87 

For  calculating  other  values  Sehiff  proposes  the 
formula  :  D  =  1  +  0.005918  p  -f-  0  00001083  p2 
+  0.0000001715  p3;  in  which  D  =  the  sp.  gr.  of 
the  solution,  and  p  the  percentage  of  substance 
in  the  solution.  (H.  Schiff,  Ann.  Ch.  u.  Pharm., 
1858,108.337.) 

SULPHATE  OF  AMMONIA  &  of  sesquioxide  OF 
IRON. 

I.)  normal.  More  permanent,  more  soluble  in 
(Ammonia  Iron  Alum.)  water,  and  more 

N  H4  0,  S  03  ;  Fe2  03,  3  S  03  +  24  Aq  easily      crystal- 
lized   than    the 

corresponding  potash  salt.     Soluble  in  3  pts.  of 
water  at  15°.     (Fore-hammer.) 

II.)  basic.  Soluble  in  2.4  pts.  of  cold  water. 
2  (N  H4  0,  S  03)  ;  Fe2  03,  2  S  03  +  6  Aq  (Maus.) 

III.)  polybasic.  Very  sparingly  soluble  in  con- 
centrated chlorhydric  acid.  (Berzelius.) 

SULPHATE    OF    AMMONIA,    OF    IRON,  &  OF 
2  (N  H4  0,  S  03)  5  Fe  0,  S  03  ;     MAGNESIA. 
Mg  0,  S  03  +  12  Aq 

SULPHATE    OF   AMMONIA,    OF   IRON,    &  OF 

2  (N  H4  0,  S  08)  ;  Fe  0,  S  Os  ;      MANGANESE.      Toler- 

Mn  0,  S  03  -f  12  Aq  ably  easily  soluble  in 

water.      ( Vohl,   Ann. 

Ch.  u.  Pharm.,  94.  67.) 

SULPHATE    OF    AMMONIA,   OF    IRON,  &   OF 
2(NH40,  SO.);  Fe  0,  S  03  ;     NlCKEL. 
Ni  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIA,  OF  IRON  (protoxide), 

2(NH40,  S03);  Fe  0,  S  03  ;     &    OF  ZlNC.     Toler- 

ZnO,  S03  +  12Aq  ably    readily   soluble 

in  water.     (Tassaert, 

Ann.  Ch.  et  Phys.,  24.  100  [T.].) 

SULPHATE  OF  AMMONIA,  OF  IRON (sesquioxide), 
&  OF  ZINC. 

SULPHATE  OF  AMMONIA  &  OF  LEAD.  De- 
N  H4  0,  S  03  ;  Pb  0,  S  03  composed  by  water,  which 
abstracts  sulphate  of  am: 
monia.  (Wcehler.) 

SULPHATE  OF  AMMONIA  &  OF  LITHIA.  Ea- 
N  H4  0,  S  03  ;  Li  0,  S  03  sily  soluble  in  water. 
(Arfvedson.) 

SULPHATE  OF  AMMONIA  &  OF  MAGNESIA. 
N  H4  0,  S  08 ;  Mg  0,  S  0,  +  6  Aq  Permanent.  Less 


soluble  in  water  than  either  of  the  salts  of  which 
it  is  composed.  (Graham.) 

100  pts.  of  Dissolve  of  the  an- 

water  at  °C.  hydrous  salt,  pta. 

at    0°          9.0 

10°  14.2 

15°  15.7 

20°  17.9 

30°  19.1 

45°  25.6 

50°  30.0 

55°  319 

60°  36.1 

75° 45.3 

(Tobler,  Ann.  Ch.u.  Pharm.,  95.  198,  and  fig.) 
It   is  liable  to  form   supersaturated   solutions. 
(Ogden.) 

SULPHATE   OF    AMMONIA,    OF  MAGNESIA,  & 
2  (N  II4  0,  S  0,)  -,  Mg  0,  S  03  ;       OF  MANGANESE. 
(  Mn  0,  S  03  +  12  Aq 

SULPHATE    OK  AMMONIA,   OF  MAGNESIA,  & 
2  (N  H4  0,  S  0,) ;  Mg  0,  S  03 ;      OF  NlCKEL. 
Ni  0,  S  03  +  12  Aq 

SULPHATE  OF    AMMONIA,    OF  MAGNESIA,  & 
2  (N  H4  0,  S  Os)  ;  Mg  0,  S  03  ;     OF  ZlNC. 
Zn  0,  S  03  +  12  Aq 

SULPHATE  OF   AMMONIA,    &   of  protoxide  OF 
N  H4  0,  S  08 ;  Mn  0,  S  03  +  6  Aq    MANGANESE.  De- 
liquesces in  moist 
air.     Readily  soluble  in  water.     (John  ) 

SULPHATE  OF  AMMONIA,  &  of  sesquioxide.  OF 
N  H4  0,  S  03  ;  Mn2  03)  3  S  03  +  24  Aq       MANGANESE. 

Soluble      in 

water,  with  subsequent  decomposition.  (Mit- 
scherlich.) 

SULPHATE    OF    AMMONIA,     of  protoxide    OF 

2  (N  H4  0,  S  03)  5  Mn  0,  S  03  ;  MANGANESE,  &  OF 
NiO,  S03  +  12Aq  NlCKEL. 

SULPHATE  OF  AMMONIA,  OF  MANGANESE,  & 

2  (N  H4  0,  S  0,)  ;  Mn  0,  S  03  ;      OF   ZlNC. 
Zn  0,  S  03  +  12  Aq 

SULPHATE  OF  AMMONIA,  &  of  protoxide  OF 
N  H4  0,  S  03  •,  Hg  0,  S  03  MERCURY.  Difficultly 
soluble  in  water.  Easily 
soluble  in  ammonia-water. 

SULPHATE  OF  AMMONIA  &  OF  NICKEL.   Sol- 

NH40,S03;  NiO,S03+6Aq     uble   in    1.5   pts.    of 

water.     ( Witts  tein's 

Handw.)  Soluble  in  4  pts.  of  cold  water.  (Link, 
Crell's  Ann.,  1796,  1.  32,  [Gm.].)  Soluble  in  4 
pts.  of  water  at  12.5°.  (Tupputi,  Ann.de  Chim., 
1811,  78.  166.) 


100  pts.  of 
water  at  °C. 

at    3  5°      .     .     . 

Dissolve  of 
hydrous  sa 

.      .       1.8 

10° 
16° 
20° 
30° 
40° 
50° 
59° 
68° 
85° 

3.2 

5.8 
5.9 
8.3 
11.5 
14.4 
16.7 
18.8 
28.6 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fijr.) 
Considerably  less   soluble  in    water   than    the 
correspondingVobalt  salt.     The  aqueous  solutiou 
saturated  (slightly  supersaturated),  at 

20°  contains  9.395%  of  the  anhyd.  salt. 
40°         "       13.153 
60°         "       18.622 
80°         "       23.094 

(C.  v.  Bauer,  J.pr.  Ch.,  1858,  74.  434.) 
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SULPHATE  or  AMMONIA  &  NICKELAMMO- 
H  )  Jf  0. »  ».  0,  .«.+  *,  """in 

the  solution  undergo- 
ing decomposition  when  boiled.     (Erdmann.) 

SULPHATE   OF  AMMONIA,  OF  NICKEL,  &  OF 
2  (N  H4  0,  S  0.) ;  Ni  0,  S  Os;       ZlNC. 
Zn  0,  S  Os  4.  12  Aq 

SULPHATE  OF  AMMONIA  &  of  sesquioxide  OF 
OSMIUM.  Soluble  in  water.  (Berzelius.) 

SULPHATE  OF  AMMONIA  &  ofbinoxide  OF  PLA- 
TINUM. 

I.)  basic.  Insoluble  in  water.  Soluble  in 
warm  sulphuric  and  chlorhydric  acids.  Decom- 
posed by  a  boiling  solution  of  caustic  potash. 
(E.  Davy.) 

SULPHATE  OF  AMMONIA  &  OF  POTASH.  Per- 
N  H4  0,  S  08 ;  K  0,  S  03  +  4  Aq  manent.  100  pts. 
of  water  at  16°  dis- 
solve 13.68  pts.  of  it.  (Thomson's  System  of 
Chem.,  London,  1831,  2.  750.) 

SULPHATE  OF  AMMONIA  &  OF  SODA.  Per- 
N  H4  0,  S  03 ;  Na  0,  S  03  +  5  Aq  manent.  Soluble 
in  water. 

SULPHATE  OF  AMMONIA   &  of  protoxide  OF 

N  H4  0,  S  08 }  Ur  0,  S  03  +  Aq     URANIUM.        Easily 

soluble    in     water. 

(Rammelsberg.)  More  readily  soluble  than  the 
potash  salt.  On  heating  the  aqueous  solution  a 
basic  salt  separates. 

SULPHATE  OF  AMMONIA  &  of  sesquioxide  OF 
N  H4  0,  S  03 ;  Ur2  O8,  S  03  -f  2  Aq  URANIUM.  Per- 
manent. Readily 

soluble  in  water.  (Arfvedson.)  -Rather  sparing- 
ly soluble  in  water.  (Peligot,  Ann.  Ch.  et  Phys., 
(3.)  5.  43.) 

SULPHATE  OF  AMMONIA  &  OF  ZINC.  Efflo- 
N  H4  0,  S  08  5  Zn  0,  S  03  +  6  Aq  rescent.  Very  sol- 
uble in  water. 


100  pts.  of 
water  at  °O. 

Dissolve  of  the  an- 
hydrous salt,  pts. 

0° 

...     7.3 

10° 

8.8 

13° 

10.0 

15° 

12.5 

20° 

12.6 

30° 

16.5 

45° 

21.7 

60° 

29.7 

75° 

37.8 

85° 

.  46.2 

(Tobler,  Ann.  Ch. u.  Pharm.,  95.  198,  and  fig.) 

SULPHATE  OF  AMMONIA  &  ZINCAMMO- 
v  $H3fk  VTT  o  s,n  ,9An  NIUM.  Efflorescent. 
N}zn0'NH*0'S°3+2Aq  Soluble  in  ammonia- 
water.  (Kane.) 

SULPHATE  OF  AMMONIA  &  OF  ZIRCONIA. 
N  H40,  S  03 ;  Zr2  03,  3  S  03  Soluble  in  hot,  and  in 
cold  water ;  more  sol- 
uble in  water  than  the  corresponding  potash  salt. 
Also  soluble  in  acids. 

SULPHATE    OF    AMMONIO!RIDIUM.     Soluble 

5  N  H3  .  Ir,  03, 3  S  03    in  water.     ( Glaus,    Beitrdge, 

p.  92.) 

SULPHATE    OF   AMMONIORHODIUM.     (Glaus, 

6  N  H3  .  Rh2  03,  3  S  03  +  3  Aq     Beitrdge,  p.  89.) 

SULPHATE  OF  AMMONIUM  CHLORPLATIN(OMS) 

(Sulphate  of  Groses  Base.  AMMONIUM. 

BiChlorhydrosulfate  de  diplatinamine.)         D  i  ffi  C  U  Itlv 

N,  HaPtC10,80,  =  N  $N2H4-0,  S  03  soluble       in 
}ptci  cold,        tol- 

erably     ea- 


sily soluble  in  hot  water.  Decomposed  by  chlor- 
hydric and  nitric  acids.  (Gros,  Ann.  der  Pharm.. 
1838,  27.  251.) 

SULPHATE  OF  AMYLAMIN. 

SULPHATE  OF 


SULPHATE  OF  C?/AMYLANILIN.  Nearly  in- 
soluble in  water,  or  dilute  sulphuric  acid. 

SULPHATE    OF  ANILIN.     Largely  soluble  in 

v  i  cia  H5  TT  n  «n  water,  especially  when  this 
N  j  Ha  .  H  0,  S  03  is  boiung  The  aqueoug 

solution   saturated    at    the 

boiling  temperature  becomes  solid  on  cooling. 
Sparingly  soluble  in  cold,  somewhat  more  soluble 
in  boiling,  absolute  alcohol.  Tolerably  readily 
soluble  in  dilute  alcohol.  Insoluble  in  ether. 
(Hofmann,  Ann.  Ch.  et  Phys.,  (3.)  9.  149.) 

SULPHATE  OF  ANILIN   &   OF   COPPER.    De- 

N  \  H12  HS    H  0,  S  03      comP°sed  b?  boiling  water- 
(Cu 

SULPHATE  OF  ANiMiN(of  Unverdorben).  Sol- 
uble in  water.  On  boiling  the  aqueous  solution 
an  acid  salt  is  formed,  which  is  soluble  in  all  pro- 
portions in  water,  and  alcohol. 

SULPHATE  OF  ANISAMATE  OF  ETHYL.  Solu- 
ble in  alcohol.  (Cahours,  Ann.  Ch.  et  Phys.,  (3.) 
53.  346.) 

SULPHATE  OF  ANISAMIC  ACID.    Easily  solu- 

,,  S  C16  H,  04  n  TJ  n  «  n  ble  in  water.  Very  ea- 
N  j  jgji  .  02,  H  0,  S  Oa  gily  so]uble  .n  bojling 

alcohol,  from  which  it 

separates  as  the  solution  cools.  (Cahours,  Ann. 
Ch.  et  Phys.,  (3.)  53.  344.) 

SULPHATE  OF  ANTHRANILIC  ACID. 
N   \  £  (U"  .  H  0,  S  03  +  2  Aq 

(  ^12  "S 

SULPHATE  OF  ANTIMONOUS  ACID. 
I.)  di.     Insoluble  in  warm  water.     (Peligot.) 
2  Sb  03,  S  03 

II.)  mono.     Insoluble   in  water  (Dumas,  Jr.), 
Sb  03,  S  03    or  alcohol.     (Brandes.)     The  sulphu- 
ric  acid  may  all  be  abstracted  from 
this  salt  by  boiling  water.     (Berzelius,  Lehrb.) 

III.)  bi.  Decomposed  by  warm  water.  Solu- 
Sb03,  2S03  ble  in  strong  sulphuric  acid.  (Pe'- 

ligot.) 

IV.)  ter.  Soluble  in  sulphuric  acid.  Decom- 
Sb  03,  3  S  03  posed  by  water  to  an  insoluble  basic, 

and  a  soluble  acid  salt. 

V.)  quadri.      Decomposed    by     warm   water. 
SbO,  4SOo     Soluble  in    strong    sulphuric    acid. 
(Peligot,  Ann.  Ch.  et  Phys.,  (3.)  20. 
287.) 

SULPHATE  OF  ARGENTAMMONIUM.  Com- 
N  )  H«  .  0,  S  03  pletely  soluble  in  water.  (H.  Rose.) 

SULPHATE  OF  ARGENT&ZAMIN.    Tolerably  per- 

v  Sw     A    n  so      manent.      Soluble    in     warm 

*2  1  ne  •  *  =  ">  °  us     concentrated    ammonia-water, 

crystallizing  out  as  the  solu- 

tion cools.     (Mitscherlich.) 

SULPHATE  OF  ARICIN. 

I.)  normal.  Soluble  in  boiling  water,  and  in 
alcohol. 

II.)  acid.     Soluble  in  water. 
N2  J  Cw  H26  08TI  .  H  0,  H  0,  2  S  O3 

SULPHATE  OF  ARSENC^'ETHYL. 

SULPHATE    OF    ARSENETHYLIUM.      Readily 
soluV>le  in  water,  and 

.   .  .       .'          . 

spirit.     Sparingly  sol- 
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uble  in  ether.    (Landolt,  Ann.  Ch.  u.  Pharm.,  89. 
333.) 

SULPHATE     OP    ARSENC^METHYLAMYLIUM. 

A'){c:$nV0'SO« 

SULPHATE  OF  ARSENC^'METIIYLETHYLIUM. 
AflKC2H3)2  n  «n  Very  deliq«escent.  Solu- 

I  (Cj  "5)2  •  °>  s  °a  ble  in  water.  (Cahours  & 
Riche.) 

SULPHATE  OP  ARSENMETHYLIUM.  Deliques- 
.  <.  cent.  Very  soluble  in  wa- 

As  J  (C2  H3)4  .  0,  S  03  ter  (Cahours  &  Riche<) 

SULPHATE  OF  ASPARAGIN.  Soluble  in  water, 
and  alcohol.  (Dessaignes,  Ann.  Ch.  et  Phys.,  (3.) 
34.  152.) 

SULPHATE  OF  ASPARTIC  ACID.  Insoluble,  or 
C8  H7  N  08,  2  (H  0,  S  03)  very  sparingly  soluble,  in 
alcohol. 

SULPHATE  OF  ATROPIN.  Readily  soluble  in 
C34  Ha,  N  06,  H  0,  S  03  water,  and  alcohol.  Diffi- 
cultly soluble  in  ether,  (v. 
Planta.) 

SULPHATE  OF  AZONAPHTYLAMIN.  Perma- 

..{gj "'" . H o, H0,2so,   «-'; 

composition,  in  water, 

and   alcohol.    Much  less  soluble  in  water  than 
free  naphtylamin. 

SULPHATE  OF  AZOPHENYLAMIN.  Almost  in- 
soluble in  water,  alcohol,  or  ether.  (Zinin.) 

SULPHATE  OF  BARYTA.  Permanent.  Solu- 
Ba  0,  S  03  ble  in  43000  pts.  of  cold  water.  (Kir- 
wan,  Min.,  1.  136  [T.].)  Soluble  in 
200000  pts.  of  water.  (Margueritte,  C.  R.,  38. 
308.)  100  pts.  of  cold  water  dissolve  0.002  pt. 
of  it.  (lire's  Diet.)  Not  absolutely  insoluble  in 
water.  (Mulder,  Die  Silberjwobirmethode,  p.  12; 
Fresenius.)  A  solution  of  chloride  of  barium 
containing  1  pt.  of  Ba  0  in  71000  pts.  of  water, 
when  treated  with  sulphuric  acid  becomes  turbid 
after  the  lapse  of  half  an  hour.  (Harting,  J.  pr. 
Chem.,  22.  50.)  A  solution  of  nitrate  of  baryta 
containing  one  pt.  of  Ba  O  in  25000  pts.  of  water 
gives  a  distinct  cloud  when  treated  with  sulphuric 
acid,  or  a  solution  of  sulphate  of  soda ;  with 
50000  @  100000  pts.  of  water  a  slight  turbidity  is 
produced ;  with  200000  @  400000  pts.  of  water 
the  mixture  becomes  turbid  after  the  lapse  of 
some  minutes ;  while  with  800000  pts.  of  water  the 
reaction  ceases.  (Lassaigne,  J.  Chim.Me'd.,  8.526.) 

Somewhat  soluble  in  dilute  acids,  as  chlorhydric 
and  nitric  acids.  (Piria,  //  Cimento,  1847,  5. 
257,  cited  by  Siegle,  who  corroborates  the  obser- 
vation, J.  pr.  Ch.,  1856,  69.  142.) 

Insoluble  in  hot  or  cold  water.  Cold  dilute 
acids  dissolve  small  quantities  of  it,  and  cold  con- 
centrated acids  considerably  more.  Boiling  chlor- 
hydric acid  takes  up  a  considerable  amount  of  it. 
Of  all  the  acids,  acetic  acid  dissolves  the  least,  as  has 
been  shown  by  Siegle.  (Fresenius,  Quant.,  p.  125.) 

Precipitated  sulphate  of  baryta,  washed  with 
water  and  dilute  nitric  acid  until  the  last  traces  of 
chloride  of  barium  had  been  removed,  being 
treated  with  dilute  acids,  gave  the  following  re- 
sults : —  0.577  grm.  of  Ba  O.  S  O3  being  boiled 
during  about  5  minutes  in  168c.c.  of  chlorhydric 
acid  of  1.03  sp.  gr.,  the  solution  filtered  after  it 
had  become  cold,  was  found  to  contain  0.0075 

§rm.  of  sulphate  of  baryta  ;  0.679  grm.  of  Ba  O, 
03  being  boiled  for  about  a  quarter  of  an  hour 
with  230  c.c.  of  chlorhydric  acid  of  1.02  sp.  gr., 
the  solution,  filtered  while  still  warm,  was  found 
to  contain  0.048  grm.  of  sulphate  of  baryta ;  —  0.4 


grm.  of  Ba  O,  S  Os  being  heated,  during  a  quarter 
of  an  hour,  with  150  c.c.  of  nitric  acid  of  1.02  sp. 
gr.,  the  solution  was  found  to  contain  0.165  grm. 
of  sulphate  of  baryta  ;  —  0.4  grm.  of  Ba  O,  S  O3 
being  heated  during  a  quarter  of  an  hour  with 
80  c.c.  of  acetic  acid  of  1.02  sp.  gr.  the  fluid  was 
found  to  contain  in  solution  0.002  grm.  of  sul- 
phate of  baryta.  Since  the  small  portions  of 
chloride  of  barium,  which  always  contaminate 
precipitated  sulphate  of  baryta,  cannot  be  re- 
moved by  washing  with  water  alone,  and  hence 
necessitate  the  employment  of  some  dilute  acid, 
it  is  worthy  of  note  that  acetic  acid  is  to  be 
recommended  for  this  purpose,  rather  than  nitric 
or  chlorhydric  acid,  for,  as  is  indicated  above,  it 
dissolves  less  sulphate  of  baryta  than  either  of  the 
other  acids.  (Siegle,  J.  pr.  Ch.,  1856,  69.  pp. 
146,  147.) 

500  pts.  of  nitric  acid,  of  1.167  sp.  gr.,  can  dis- 
solve 1  pt.  of  sulphate  of  baryta ;  this  is  also 
soluble  even  in  the  weakest  nitric  or  chlorhydric 
acid,  thus :  —  While  0.062  gr.  of  sulphate  of  ba- 
ryta can  be  held  in  solution  by  1000  grs.  of  nitric 
acid  of  1.032  sp.  gr.,  the  same  quantity  of  the  salt 
requires  50000  grs.  of  distilled  water  to  dissolve 
it.  This  solubility  of  sulphate  of  baryta  is  in- 
fluenced to  a  greater  extent  by  the  bulk  than  by 
the  strength  of  the  acid.  (Calvert,  Phil.  Mag., 
(4.)  H.  390.)  Sparingly  soluble  in  nitric  acid, 
both  strong  and  dilute.  (Price ;  Nicholson ; 
Noad.)  Somewhat  soluble  in  chlorhydric  acid 
when  a  large  bulk  of  this  acid  is  present ;  this  sol- 
ubility is  much  less  marked,  however,  in  presence 
of  an  excess  of  chloride  of  barium.  (Noad.) 

When  treated  with  chlorhydric  or  nitric  acid  at 
the  ordinary  temperature  it  is  not  in  the  least 
attacked  at  first,  and  after  the  lapse  of  several 
days  only  a  faint  trace  is  dissolved,  but  if  sulphate 
of  baryta  is  boiled  with  chlorhydric  or  nitric  acid 
a  trace  of  it  is  dissolved  at  once  ;  the  addition  of 
either  a  dilute  solution  of  chloride  of  barium  or 
of  dilute  sulphuric  acid  causing  the  formation  of  a 
precipitate.  Mere  dilution  with  water  will  not  re- 
precipitate  the  dissolved  sulphate  of  baryta.  (H. 
Rose,Pogg.  Ann.,  95.  pp.  104-109.) 

Soluble  in  boiling  concentrated  sulphuric  acid, 
crystallizing  out  as  the  solution  cools  ;  it  is  com- 
pletely precipitated  from  this  solution  on  the  ad- 
dition of  water.  (Withering;  Hume,  Phil.  Mag., 
14.  357  [T.]  ;  Berzelius's  Lehrb.) 

The  solubility  of  sulphate  of  baryta  in  water  is 
also  increased  by  the  presence  of  several  salts, 
especially  by  chloride  of  magnesium.  (Frese- 
nius, Quant.,  p.  125.)  Soluble  to  a  notable  extent 
in  presence  of  salts  of  cerium.  (Marignac,  Ann, 
Ch.  et  Phys.,  (3.)  27.  217.)  Soluble  in  consider- 
able quantity  in  an  aqueous  solution  of  nitrate  of 
ammonia;  —  in  experiments  upon  this  point  it 
was  found  that  the  largest  quantities  of  sulphate 
of  baryta  were  dissolved  when  boiling  solutions 
of  sulphate  of  soda  and  chloride  of  barium,  which 
had  previously  been  mixed  with  nitrate  of  ammo- 
nia, were  added  by  alternate  drops  to  a  boiling 
solution  of  nitrate  of  ammonia.  A  solution  of 
6.889  grms.  of  anhydrous  sulphate  of  soda  in 
100  c.c.  of  water,  of  which  1  c.c.  was  capable  of 
forming  O.I  grm.  of  sulphate  of  baryta,  having 
been  prepared,  and  another  of  chloride  of  barium, 
of  which  Ic.c.  was  equivalent  to  0.37  grm.  of  sul- 
phate of  baryta,  portions  of  these  were  added  to  a 
boiling  solution  of  nitrate  of  ammonia  as  follows 
(the  amount  of  the  liquid  last  named  being  230c.c. 
of  cold  saturated  solution)  :  —  ^c.c.  of  the  solu- 
tion of  chloride  of  barium,  then  2  c.c.  of  the  solu- 
tion of  sulphate  of  soda,  then  £  c.c.  of  the  chloride 
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of  barium,  and  again  2  c.c.  of  sulphate  of  soda,  but 
no  precipitate  ensued,  although  0.28  grm.  of  sul- 
phate of  barvta  was  contained  in  the  liquid,  until 
on  the  further  addition  of  ^  c.c.  of  chloride  of  ba- 
rium a  slight  cloudiness  occurred.  The  experiment 
being  repeated,  with  the  omission  of  the  last  half 
c.c.  of  chloride  of  barium  solution,  the  perfectly 
clear  solution  obtained  exhibited  the  following  re- 
actions :  —  Treated  with  concentrated  solutions  of 
sulphate  of  soda,  sulphate  of  ammonia,  acetate  of 
baryta,  and  chloride  of  barium,  considerable  pre- 
cipitates were  immediately  produced,  but  concen- 
trated solutions  of  the  chlorides  of  calcium,  am- 
monium, potassium,  and  strontium  occasioned 
no  precipitates,  nor  was  any  precipitate  produced 
by  the  addition  of  much  water  to  the  original 
solution,  an  excess  of  a  sulphate  or  of  a  baryta 
salt  being  alone  capable  of  causing  precipitation. 
The  solubility,  or  rather  non-precipitation  of  sul- 
phate of  baryta  is  much  more  considerable  when 
the  solution  of  nitrate  of  ammonia  is  acidulated 
with  chlorhydric  acid,  even  so  much  as  2  grms.  ol 
sulphate  of  baryta  having  been  obtained  dissolved 
in  a  boiling  solution  of  500  c.c.  of  a  saturated  so- 
lution of  nitrate  of  ammonia  mixed  with  50  c.c. 
of  chlorhydric  acid ;  as  the  solution  cooled  a  por- 
tion of  the  sulphate  of  baryta  separated  with  the 
crystals  of  nitrate  of  ammonia,  but  a  considerable 
quantity  of  it  still  remained  dissolved.  But  in 
this  case,  according  to  Erdmann,  the  great  solu- 
bility of  the  sulphate  of  baryta  is  due  to  the  pres- 
ence of  free  chlorine,  and  should  not  be  attributed 
to  the  ammonia  salt;  for  in  a  mixture  of  100  c.c. 
of  a  solution  of  nitrate  of  ammonia  and  100  e.c. 
of  a  concentrated  solution  of  chloride  of  ammo- 
nium not  so  much  as  0.08  grm.  of  sulphate  of 
baryta  could  be  obtained  dissolved.  ( Mitten tzwey, 
J.  pr.  Ch.,  1858,  75.  214.)  Sulphate  of  baryta 
cannot  be  precipitated  from  solutions  which  con- 
tain free  chlorine.  (Erdmann,  J.  pr.  Ch.,  75. 
215.)  Nor  is  it  precipitated  from  solutions  con- 
taining normal  soluble  citrates,  except  on  boiling, 
but  citric  acid  alone  exerts  no  such  solvent  in- 
fluence. (Spiller,  J.  Ch.  Soc.,  10.  110.)  In  pres- 
ence of  tartaric  acid  the  precipitation  is  retarded 
to  a  small  extent,  and  also  slightly  by  racemic 
acid.  (Spiller.)  The  presence  of  metaphosphate 
of  soda  also  prevents  the  precipitation  of  sulphate 
of  baryta  :  —  If  to  a  solution  of  metaphosphate  of 
soda  a  large  quantity  of  dilute  chlorhydric  acid 
be  added,  and  then  a  solution  of  chloride  of  ba- 
rium be  stirred  in  drop  by  drop,  a  clear  solution 
is  obtained,  in  which  no  immediate  precipitate  is 
produced  on  the  addition  of  very  dilute  sulphuric 
acid,  the  liquid  beginning  to  become  cloudy  on 
standing  only  after  the  lapse  of  several  hours,  or 
even  days  ;  a  precipitate  soon  occurs,  however,  on 
boiling  the  solution.  For  the  success  of  the  above 
experiment,  it  is  necessary  that  the  sulphuric  acid 
shall  be  sufficiently  dilute  and  not  be  added  in  too 
great  excess.  Neither  ordinary  (c)  phosphoric 
acid,  nor  pyro  (b)  phosphoric  acid  prevent  the 
precipitation  of  sulphate  of  baryta.  (Scheerer, 
./.  /<;-.  Ch.,  1858,  75.  114.)  Following  up  Schee- 
rer's  observations,  Rube  has  corroborated  them  in 
a  number  of  quantitative  experiments,  which  may 
be  found  in  J.  pr.  Ch.,  1858,  75.  115.  Rube 
found  that  the  precipitates  finally  produced  were 
mixtures  of  phosphate  and  sulphate  of  baryta. 

Chloride  of  ammonium  has  far  less  solvent 
power  over  sulphate  of  baryta  than  nitrate  of 
ammonia  :  —  0.006  grm.  of  anhydrous  sulphate  of 
pod;i  was  dissolved  in  137  c.c.  of  a  concentrated 
solution  of  chloride  of  ammonium,  1  c.c.  of  a 
concentrated  solution  of  chloride  of  barium  was 


added,  and  the   whole  allowed  to  cool ;  a  faint 
cloudiness  was  perceptible  at  the  end  of  half  an 
hour,  and  after  24  hours  a  crystalline  precipitate 
had  fallen,  which  weighed  0.0092  grm.,  instead  of 
0.0098  grm.,  which  was  required  by  theory.  Hence 
it  follows,  that  at  most  only  1  part  of  sulphate  of 
baryta  was  dissolved  in  230000  pts.  of  the  solu- 
tion  of  chloride   of  ammonium  ;    but  it  must  be 
observed,  that  the  precipitate  does  not  form  imme- 
diately, and  that  the  sulphate  of  baryta  separates 
out  completely  only  after  a  long  time.     In  experi- 
ments with  solutions  of  various  strengths,  which 
were  not  completely  saturated,  it  was  found  that 
the  precipitate  occurred  so  much  the  sooner  in 
proportion  as  the  solution  was  more  dilute,  but  in 
all  the  experiments  the  sulphate  of  baryta  had 
separated  completely  at  the  end  of  24  hours.  (Mit- 
tentzwey,  J.  pr.  Ch.,  1858,  75.  216.)     Unlike  the 
sulphates  of  lime  and  lead,  it  is   insoluble  in  a 
warm,  concentrated  solution  of  hyposulphite  of 
soda.     (Diehl,  J.  pr.  Ch.,  1860,  79.  431.)     Sol- 
uble to  a  slight  extent  in  an  aqueous  solution  of 
acetate  of   "  baryta "   [?  ammonia],    at   tempera- 
tures approaching  the  boiling  point;  the  filtered 
solution,  while  yet  hot,  gives  precipitates   when 
treated  with   chloride  of  barium,  with   sulphuric 
acid,  or  carbonate  of  soda.    (Weppen,  from  Arch. 
d.  Pharm.,  (2.)  9.   236;  in  J.  pr.  Ch.,  1837,  11. 
181.)     Insoluble  in  aqueous  solutions  of  chloride 
of  ammonium   or    nitrate  of  ammonia.     (Brett, 
Phil.  Mag.,  1837,  (3.)  10.  96.)     Unlike  the  sul- 
phates of  lime  and  strontia,  which  dissolve,  it  is 
completely  insoluble  in  an    aqueous   solution  of 
chloride  of  sodium.     (Wackenroder,  Ann.  Ch.  u. 
Pharm.,  41.316.)     Insoluble  in  an  aqueous  solu- 
tion of  hyposulphite  of  soda.  (Lcewe.)  Decomposed 
when  boiled  with  an  aqueous  solution  of  carbo- 
nate of  potash,  or  carbonate  of  soda.     (Dulong, 
Ann.  de   Chim.,    82.   279.)      Decomposed   when 
boiled  with  an  aqueous  solution  of  carbonate  of 
potash.     (Marggraf,  Kirchof,  Klaproth,  cited  by 
H.  Rose,  Pogg.  Ann.,  94.  482.) 

When  sulphate  of  baryta  is  mixed  with  a  dilute 
or  concentrated  solution  of  carbonate  or  bicarbo- 
nate of  potash  or  of  soda,  and  the  mixture  al- 
lowed to  stand  during  a  couple  of  days  no  decom- 
position occurs.  After  standing  a  longer  time,  a 
very  slight  decomposition  ensues.  If,  however, 
the  mixture  of  sulphate  of  baryta  and  carbonated 
alkali  be  boiled,  some  decomposition  occurs  at 
once,  and  by  the  repeated  application  of  fresh 
portions  of  the  solution  of  alkaline  carbonate, 
the  whole  of  the  sulphate  of  baryta  may  be  de- 
composed. In  presence  of  a  certain  amount  of 
sulphate  of  potash  or  sulphate  of  soda,  however, 
this  decomposition  ceases: — thus,  sulphate  of 
baryta  is  not  decomposed  when  boiled  with  a  solu- 
tion which  contains  equal  weights  of  carbonate  of 
potash  and  sulphate  of  potash  (or  of  carbonate  of 
soda  and  sulphate  of  soda).  Nor  is  it  completely 
decomposed  when  boiled  in  a  solution  containing 
10  equivalents  of  carbonate  of  potash  or  carbonate 
of  soda  in  100  times  as  much  water ;  only  when 
15  equivalents  or  more  of  the  alkaline  carbonate 
is  present  are  the  last  traces  of  sulphate  of  baryta 
decomposed.  (H.  Rose,Po^.  Ann.,  94. 484,etse</.) 
No  decomposition  occurs  when  a  mixture  of 
sulphate  of  baryta,  sulphate  of  potash,  and  carbo- 
nate of  potash  Is  boiled.  (Dulong.)  After  boil- 
ing during  four  hours  a  mixture  of  •£  of  an  equiv- 
alent of  Ba  O,  C  O2,  $  of  an  equivalent  of  Ba  O, 
S  O8,  }  of  an  equivalent  of  Na  O,  S  03,  and  |  of 
an  equivalent  of  Na  O,  C  O2,  it  did  not  appear 
that  the  relative  proportions  of  the  four  salts  had 
changed  sensibly.  But  one  equivalent  of  sulphate 
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of  baryta  may  be  decomposed  by  boiling  it  at 
once  with  six  equivalents  of  carbonate  of  soda. 
(Malaguti,  Ann.  Ch.  et  Phys.,  (3.)  51.  pp.  337, 
338.)  When  one  equivalent  of  Ba  O,  S  08  is 
boiled  with  one  equivalent  of  K  O,  C  O2,  in  aque- 
ous solution,  2j2(j^7  of  it  may  be  decomposed  ; 
when  boiled  with  an  equivalent  of  Na  O,  C  O2 
VoT3  °f  if  mav  ke  decomposed.  On  the  other 
hand,  when  an  equivalent  of  Ba  0,  C  O2  is  boiled 
with  one  of  K  O,  S  Os  -j^  of  it  may  be  decom- 
posed, and  when  boiled  with  an  equivalent  of 
Na  0,  S  O3  Vjl2  °f  'tmav  be  decomposed.  These 
reactions  may  be  disturbed  by  several  influences, 
notably  by  the  new  insoluble  salt  which  is  formed 
tending  to  cover  the  original  substance,  and  to 
protect  it  from  further  action,  also  by  the  cohesion 
of  the  original  insoluble  salt  being  increased  by 
ebullition.  Thus  an  equivalent  of  artificial  Ba  O, 
S  Os  having  been  boiled  during  two  hours  in 
water  which  contained  an  equivalent  of  Na  0, 
C  02,  Y^l7  of  it  were  decomposed.  In  a  second 
experiment  similar  to  this,  excepting  that  the 
Ba  O,  S  03  employed  had  been  used  in  a  previous 
experiment,  which  lasted  four  hours,  and  was 
consequently  covered  with  carbonate  of  baryta, 
only  \5^4  of  the  Ba  O,  S  O3  were  decomposed  ; 
while  in  a  third  experiment  upon  sulphate  of  ba- 
ryta, like  the  last,  from  which  the  covering  of 
carbonate  had  been  removed  by  means  of  dilute 
nitric  acid,  ^f4  of  the  Ba  O,  S  Os  were  decom- 
posed. These  disturbing  influences  were  rendered 
still  more  evident  by  the  following  set  of  experi- 
ments, in  which  all  the  conditions  were  identical, 
excepting  the  time  of  boiling,  which  varied  from 
thirty  minutes,  in  the  shortest,  to  sixteen  hours, 
in  the  longest. 

No.  of  hours  during  which                Percent  of  Ba  0, 
the  mixture  of  Ba  0,  S  03  S  03  decom- 

and  Na  0,  C  02  was  boiled.  posed. 

Oh.  30m 12.94 

1  0  16.78 

2  0  17.47 
4      0  18.73 
6      0  15.79 
8      0  16.26 

10      0  17.88 

12      0  19.00 

14      0  18.42 

16      0 16.84 

(Malaguti,  Ann.  Ch.  et  Phys.,  (3.)  51.  pp.  339- 
344,  348,  358.  Compare  Carbonate  of  Baryta.) 

When  powdered  Ba  O,  S  03is  digested  for  some 
time  with  a  solution  of  carbonate  of  potash,  there 
is  a  double  decomposition ;  combinations  of  sul- 
phuric acid  and  potash,  and  carbonic  acid  and 
baryta,  being  formed.  (H.  Davy,  Elements  Chem- 
ical Philosophy,  p.  103.)  Powdered  sulphate  of 
baryta  being  boiled  with  a  solution  of  two  or  three 
times  its  weight  of  carbonate  of  potash  decomposi- 
tion occurs,  the  carbonic  acid  passing  to  the  ba- 
ryta and  the  sulphuric  to  the  potash.  (Henry, 
Elements  of  Experimental  Chemistry,  2.  331.)  300 
grains  of  powdered  Ba  O,  S  Os  having  been  boiled 
with  600  grains  of  carbonate  of  potash  and  water, 
evaporated  to  dryness,  again  diffused  in  water  and 
a  second  time  evaporated,  being  subsequently  di- 
luted [washed  ?]  with  water  and  the  precipitate 
treated  with  chlorhydric  acid,  this  dissolved  with 
effervescence,  leaving  a  residue  of  18  grains. 
(Klaproth's  Analytical  Essays,  2.  228.)  To  100 
pts.  [qu.  grains'?]  of  precipitated  (washed  and 
dried)  Ba  O,  S  O3,  59  pts.  of  dry  K  O,  C  02were 
added,  and  the  whole  boiled  during  two  hours  in 
about  four  ounces  of  water,  the  solution  was  not 


evaporated  to  dryness,  water  being  occasionally 
added  to  supply  what  was  lost  by  evaporation. 
The  precipitate  was  then  washed  with  water,  the 
Ba  O,  C  O2  dissolved  by  dilute  nitric  acid,  and  the 
insoluble  residue  washed  and  dried.  Its  weight  was 
equal  to  77  pts. ;  consequently  23  of  the  sulphate 
of  baryta  were  decomposed  by  the  carbonate  of 
potash  -and  converted  into  19.5  of  carbonate  of 
baryta.  On  the  other  hand,  quantities  equivalent 
to  those  used  above,  of  carbonate  of  baryta  and 
sulphate  of  potash,  viz.,  85  pts.  of  Ba  O,  C  O, 
and  74  pts.  of  K  O,  S  O3,  were  boiled  in  water  as 
in  the  preceding  experiment,  the  solution  con- 
taining carbonate  of  potash  was  poured  off,  the 
precipitate  washed  with  water,  and  the  undecom- 
posed  carbonate  of  baryta  dissolved  in  dilute  nitric 
acid.  The  sulphate  of  baryta  weighed  67  pts. ; 
consequently  57  pts.  of  carbonate  of  baryta  were 
decomposed  by  the  sulphate  of  potash.  In  the 
first  experiment  23  pts.  of  Ba  O,  S  Os  were  de- 
composed, hence  the  100  pts.  of  Ba  O,  S  Os  and 
59  pts.  of  K  O,  C  02  employed,  became  nearly  as 
follows  :  77  Ba  O,  S  O3,  — 45.5  K  0,  C  O2,—  17 
K  O,  S  O3,  —  19.5  Ba  O,  C  O2.  In  the  second 
experiment  57  of  Ba  O,  C  O2  were  converted  into 
sulphate,  hence  the  85  pts.  of  Ba  O,  C  02  and  74 
of  K  O,  S  Os  gave  about  67  Ba  0,  S  Os,  —  39.5 
K  0,  C  02,  —  24.5  K  0,  S  O8,  —  28  Ba  O,  C  O2. 
The  decompositions,  in  both  these  cases,  are  very 
considerable ;  but  as  the  quantities  of  the  salts 
Avhich  result  from  the  action  of  the  same  propor- 
tions of  similar  acids  and  bases  are  not  equal,  it 
is  probable  that  the  decomposition  was  not  in 
either  case  complete,  on  account  of  the  mixtures 
not  having  been  sufficiently  digested  and  evapo- 
rated to  dryness.  Supposing  the  insolubility  of 
the  sulphate  of  baryta  in  the  first  experiment  to 
have  prevented  the  complete  action  of  the  carbon- 
ate-of  potash,  we  must  also  suppose  the  same 
cause  to  have  prevented  that  of  the  sulphate  of 
potash  on  the  carbonate  of  baryta  in  the  second 
experiment ;  and  allowing  this  cause  to  have  op- 
erated equally  in  both  cases,  the  mean  of  the 
quantities  stated  will  probably  express  the  result 
which  would  have  been  obtained  by  carrying  each 
experiment  to  its  utmost  limit.  On  referring  back 
to  the  quantities  of  salts  used  in  each  experiment, 
it  will  be  seen  [by  Wollaston's  scale]  that  they 
consisted  of  acids  and  bases  in  nearly  the  fol- 
lowing proportions: —  34  pts.  S  Os,  19  pts.  C  02, 
66  pts.  Ba  0, 40  pts.  K  0  ;  and  these  combined  so 
as  to  give  the  mean  of  the  two  experiments,  will 
stand  thus :  — 

24.5    S  Os  +  47.5    Ba  O  =  72  Ba  O,  S  Os 
13.75  C  O2  +  28.75  K  O    =  42.5  K  O,  C  6,, 
9.5     S  O3  +  11.25  K  0    =  20.75  K  O,  S  Os, 
5.25  C  O2  +  18.50  Ba  O  =  23.75  Ba  O,  C  Oa. 

That  these  numbers  express  the  quantities  which 
would  result  from  the  perfect  action  of  the  salts 
upon  each  other  will  appear  probable  by  examin- 
ing the  results  of  Klaproth's  experiment.  He 
found  that  600  pts.  of  K  O,  C  O2  decomposed  282 
pts.  of  K  O,  S  03,  consequently  59,  the  quantity  em- 
ployed in  the  experiment  described  above,  should 
decompose  27.6,  which  is  within  4  of  the  stated 
average.  We  may  then  safely  infer  that  not  more 
than  72  out  of  100  pts.  of  Ba  O,  S  Os  can  be  de- 
composed by  carbonate  of  potash,  whilst  the  latter 
salt  is  exposed  to  the  counteraction  of  the  sulphate 
of  potash  formed  by  the  decomposition  of  the  72 
pts.,  and  it  would  appear  that  the  power  of  the 
latter  is  sufficient  to  prevent  the  action  of  almost 
any  quantity  of  carbonate  of  potash  however 
large,  upon  the  smallest  quantity  of  sulphate  of 
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baryta.  Tn  Klaproth's  experiment  not  more  than 
165  pts.  of  carbonate  of  potash  could  have  been 
decomposed  by  282  pts.  of  sulphate  of  baryta  anc 
the  sulphate  of  potash  formed,  amounting  to  209 
pts.,  by  its  power  of  reproducing  sulphate  of  ba 
rvta,  a'ppears  to  have  prevented  the  remaining  435 
of  carbonate  of  potash  from  decomposing  18  o 
sulphate  of  baryta,  although  it  contained  at  leasi 
30  times  more  carbonic  acid  than  the  baryta  coulc 
have  combined  with.  To  try  how  far  these  infer 
ences  would  be  strengthened  by  experiment,  72 
pts.  of  Ba  O,  S  O3,  42.5  of  K  O,  C  O.,  20.75  of 
K  O,  S  Os,  and  23.75  of  Ba  O,  C  O2  were  boiled 
together  in  water  for  about  two  hours.  The  result 
did  not  prove  that  the  quantities  are  precisely 
those  which  prevent  the  reciprocal  action,  but 
they  showed  that  the  error  is  not  very  considera- 
ble ;  an  increase  of  about  3.75  of  Ba  O,  S  O3 
having  been  found.  The  result  of  this  experiment 
is  sufficient  to  show  that  the  decomposition  ol 
sulphate  of  baryta  by  carbonate  of  potash  is  pre 
vented  from  taking  place  by  the  power  which  sul- 
phate of  potash  and  carbonate  of  baryta  possess 
of  reproducing  it,  and  vice  versa,  that  the  power  of 
sulphate  of  potash  and  carbonate  of  baryta  of 
effecting  mutual  decomposition  is  equally  de- 
stroyed from  the  corresponding  power  of  repro- 
duction belonging  to  sulphate  of  baryta  and  car- 
bonate of  potash.  (Richard  Phillips,  Journ.  of 
Royal  Inst.  of  Gt.  Br.,  1816,  1.  80.  [Here  given 
somewhat  literally,  in  view  of  the  neglect  which 
the  article  has  hitherto  received.].) 

Sulphate  of  baryta  is  not  decomposed  like 
sulphate  of  lime  when  digested  with  an  aqueous 
solution  of  carbonate  of  ammonia.  (Weppen, 
Arch.  d.  Phnrm.  (2.)  9.  236  ;  in  J.  pr.  Ch.,  1837, 
11.  183.)  Unacted  upon  by  a  boiling  aqueous 
solution  of  caustic  potash,  if  carbonic  acid  be 
excluded.  It  is  not  decomposed  by  an  aqueous 
solution  of  carbonate  of  ammonia  at  the  ordinary 
temperature,  or,  at  least,  no  more  than  by  solu- 
tions of  the  fixed  alkaline  carbonates ;  even  on 
boiling  the  decomposition  is  but  slight.  (H.  Rose, 
Pofjg.  Ann.,  95.  pp.  104-109.) 

On  being  exposed  to  a  temperature  of  about 
250°  in  a  closed  tube,  during  60  hours,  with  an 
aqueous  solution  of  bicarbonate  of  soda,  a  notable 
quantity  of  sulphate  of  baryta  was  dissolved,  and 
subsequently  crystallized  on  the  sides  of  the  tube  ; 
larger  crystals  were  obtained  when  chlorhydric 
acid  was  used  instead  of  the  bicarbonate  of  soda. 
No  sensible  solution  of  the  sulphate  of  baryta  was 
observed  when  pure  water  or  solutions  of  alkaline 
sulphides  were  used  instead  of  the  chlorhydric 
acid,  or  bicarbonate  of  soda.  (De  Senarmont, 
Ann.  Ch.  et  Phys.,  (3.)  32.  155.) 

JBt'SuLPHATE   OF  BARYTA.      Both    of   these 

a  =  Ba  0,  H  0,  2  S  08  compounds       absorb 

*  =  Ba  0,  H  0,  2  S  08  +  2  Aq     water    from   the   air, 

with    decomposition. 

They  are  instantly  decomposed  by  water,  but 
are  soluble  in  concentrated  sulphuric  acid,  the 
more  readily  in  proportion  as  this  is  warmer. 
(Berzelius,  in  his  Lehrb.,  3.  359.) 

SULPHATE  OP  BARYTA  &  OF  LIME.     Occurs 
3  (Ba  O,  S  08) ;  Ca  0,  S  O8     as  the  mineral   Dreelite. 
Decomposed    by   chlor- 
hydric acid,  with  partial  solution.     (Dufre'noy.) 

M'HATE  OF  BARYTA  &  ofbinoxide  OF  PLA- 

T  I  \  I   M  . 

I.)  basic.  Insoluble  in  water.  Readily  soluble 
in  boiling  concentrated  chlorhydric  acid  ;  and  is 
slightly  decomposed  by  aqua-regia.  Not  attacked 


by  boiling  nitric,  sulphuric,  phosphoric,  or  acetic 
acid;  or  by  ammonia-  water.  (E.  Davy.) 

SULPHATE  OF  BARYTA  &  OF  SODA. 

SULPHATE  OF  BARYTA  &  OF  TOLUENYL. 
(SulptUlnisolate  of  Baryta.)  Soluble  in  water. 

CUH70,  BaO,2S03+Aq  (Cahours.) 

SULPHATE  OF  BEBEERIN.  Readily  soluble  in 
acidulated  water.  (Parrish's  Pharm.,  p.  413.) 

SULPHATE  OF  BENZAMIC  ACID.     Permanent. 

N  C14  H7  04,  H  0,  S  O3  +  2  Aq     Soluble    in     boiling, 

less   soluble  in   cold 

water,  and  alcohol.  Gradually  decomposed  by 
hot  water.  (Gerland.)  , 

SULPHATE  OF  BENZIDIN.     Almost  insoluble 

H  0,  H  0,  2  S  0, 


SULPHATE  OF  BENZOL. 
u  He  02",  2  S  03 

SULPHATE  OF  BERBERIN.  Sparingly  soluble 
N  J  C42  H19  010'"  .  H  0,  H  0,  2  S  03  in  cold  water. 

SULPHATE  OF  BISMUTH. 

I.)  mono.  Insoluble  in  water.  Soluble  in  con- 
Bi  03,  S  03  centrated  sulphuric  acid.  (Heintz; 
Dumas.)  Soluble  in  nitric  and  chlor- 
hydric acids. 

II.)  bi.  Decomposed  by  water.  (Heintz.)  Sol- 
Bi  03,  2  S  03  +  3  Aq  uble  in  nitric,  chlorhydric,  and 
warm  dilute  sulphuric  acid. 

III.)  ter.  Decomposed  by  water.  Soluble  in 
Bi  03,  3  S  03  dilute  sulphuric  acid. 

IV.)     peracid.    Deliquescent. 

V.)  tri.    Insoluble  in  water.     (Dumas,  Tr.) 
3  Bi  03,  S  03 

According  to  Laurent,  there  are  two  sulphates 
of  bismuth,  the  one  soluble,  the  other  insoluble,  in 
water.  When  bismuth  is  dissolved  in  boiling  ni- 
tric acid,  and  the  solution  treated  with  sulphuric 
acid,  there  is  sometimes  no  precipitate  whatever 
produced,  and  at  other  times  a  very  abundant  one. 
If  a  few  drops  of  water  are  poured  upon  this  pre- 
cipitate it  sometimes  dissolves  suddenly,  and  at 
other  times  remains  perfectly  insoluble,  however 
large  an  amount  of  water  be  added.  These  phe- 
nomena are  explained  by  the  facts,  that  if  sulphu- 
ric acid  is  added  to  the  cold  solution  of  the  nitrate, 
care  being  taken  to  operate  upon  a  sufficiently 
mall  quantity,  so  that  the  mixture  may  not  be- 
come heated,  there  will  be  no  precipitate  pro- 
duced ;  if  too  much  sulphuric  acid  be  added,  there 
will  be  deposited  a  sulphate  of  bismuth,  crystal- 
ized  in  needles,  which  is  scarcely  soluble  in  sul- 
phuric acid,  but  extremely  soluble  in  water;  if 
upon  this  crystalline  sulphate  water  be  poured  it 
will  dissolve  immediately,  but  if  the  solution  be 
icated,  whether  the  quantity  of  water  present  be 
"arge  or  small,  a  sulphate  of  bismuth  will  grad- 
lally  be  precipitated,  which  is  insoluble  either  in 
lot  or  cold  water,  and  which  will  not  dissolve  even 
on  the  addition  of  a  considerable  quantity  of  sul- 
)huric  acid.  (Laurent,  in  his  Chemical  Method 
Cavendish  Soc.  Ed.),  p.  163.) 

SULPHATE  OF  BISMUTH  &  OF  POTASH.  Ppt. 
Bi  os,  3  S  03  ;  3  (K  0,  S  03)  Decomposed  by  water. 
Insoluble  in  a  saturated 
aqueous  solution  of  sulphate  of  potash.  (Heintz.) 

SULPHATE  OF  BISMUTH  ETHYL. 
SULPHATE  OF   ^'BROMALLYLAMIN.     Soluble 
n  water. 

SULPHATE  OF  BRUCIN. 
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I.)  normal.    Readily   soluble  in   water.     Spar- 

N2  J  C48  H20  0."  .  H  0,  S  03  +  7  Aq  inS^  soluble  in 

alcohol. 

II.)  acid.     May  be  washed  with  ether. 

SULPHATE  OF  BUTYL.  Vid.  ButylSulphu- 
ric  Acid. 

SULPHATE  OF  CACODYL.    Very  deliquescent. 
SULPHATE  OF  CACOPLATYL.    Permanent. 


SULPHATE  OF  CACOTHELIN.  Decomposed  by 
water.  Insoluble  in  alcohol.  Soluble  in  sulphu- 
ric acid.  (Strecker.) 

SULPHATE  OF  CADMIUM. 

I.)     Efflorescent.      Easily 


soluble    in    water. 


Cd  0,  S  03  +  4  Aq     (Stromeyer.)      Soluble  in  1.04 
pts,  of  water  at  18.75°.     (Abl, 
from    CEsterr.  Zeitschrift  fur  Pharm.,  &.  201,  in 
Canstatt's  Jahresbericht  fwr  1854,  p.  76.) 

II.)  Sparingly  soluble  in  water.  (Stromeyer.) 
2  Cd  0,  S  Q3  +  Aq 

SULPHATE    OF    CADMIUM  &  OF   MAGNESIA. 

CdO,S03-,MgO,S03  +  6Aq  Easily  soluble  in  water. 

(Schiff.) 

SULPHATE  OF  CADMIUM  &  OF  POTASH.  Ea- 
Cd  0,  S  03 ;  K  0,  S  03  -\-  6  Aq  sily  efflorescent. 

SULPHATE  OF  CADMIUM  &  OF  SODA. 
CdO,  S03;  NaO,  S03-r-2  Aq 

SULPHATE  OF  CADMIUM^'AMIN.  Soluble  m 
(Ammonia- Sulphate  of  Cadmium.')  water,  with  partial 
Nj  j  H6 .  Cd  0,  S  03  decomposition.  (H. 

Rose.) 

SULPHATE  OF  CAFFEIN.  There  is  an  acid 
salt,  and  also  a  neutral  salt;  they  dissolve  more 
readily  in  water  than  in  alcohol.  (Guenther.) 
Easily  decomposed  by  water.  (Gerhardt,  Jr.) 
Caffein  is  easily  soluble  in  dilute  sulphuric  acid, 
but  no  solid  salt  can  be  obtained.  (Mulder.) 
Sparingly  soluble  in  ether.  (Herzog.) 

SULPHATE  OF  JHCAPROYLAMIN. 

SULPHATE  OF  CAPRYL.  Vid.  OctylSulphuric 
Acid. 

SULPHATE  OF  CAPRYLAMIN.  Vid.  Sulphate 
of  Octylamin. 

SULPHATE  OF  CARBURETTED  HYDROGEN. 
Vid.  Ethyl  Sulphate  of  Wine  Oil. 

"SULPHATE  OF  CARBYL."  Vid.  Ethionic 
Acid  ( Anhy  d  rous ) . 

SULPHATE  of  protoxide  OF  CERIUM. 

a  =  anhydrous.    Difficultly  soluble  in  water. 
Ce  0,  S  03 

b  =  hydrated.  Very  soluble  in  cold  water,  but 
Ce  0,  S  03  -f  3  Aq  on  boiling  the  solution  Ce  O, 
S  03  -f-  l£  Aq  is  precipitated. 
(Otto.)  Much  more  soluble  in  cold  than  in  hot 
water.  (Marignac,  Ann.  Ch.  et  Phys.,  (3.)  27. 
213.)  Sulphate  of  cerium  may  be  completely 
precipitated  from  its  aqueous  solution  by  adding 
a  suitable  quantity  of  concentrated  acetic  acid. 
(Persoz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.) 

SULPHATE  of  sesquioxide  OF  CERIUM.  Efflo- 
Ce3  03,  3  S  03  rescent.  Soluble  in  a  small  quan- 
tity of  water.  When  the  aqueous 
solution  is  diluted  with  much  water  and  boiled,  a 
basic  salt  is  precipitated.  (Berzelius's  Lehrb.) 
Soluble  in  dilute  sulphuric  acid.  The  basic  ses- 
quisulphate  of  eerie  oxide  (Bunsen's)  requires  a 
very  large  excess  of  sulphuric  acid  for  its  solu- 
tion. (Ordway.) 

SULPHATE  ofprot-  fr  of  sesquioxide  OF  CERIUM. 
(CeresoCeric  Sulphate.') 
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I.)  normal.  Completely  soluble  in  a  small 
quantity  of  water,  but  on  adding  a  larger  quan- 
tity of  water  a  basic  salt  is  precipitated,  while 
sulphate  of  the  protoxide  is  dissolved.  When 
treated  with  warm  chlorhydric  acid  it  is  readily 
transformed  into  protochloride,  chlorine  being 
evolved.  (H.  Rose,  Tr.)  Easily  soluble  in  wa- 
ter acidulated  with  nitric  or  sulphuric  acid.  When 
this  solution  is  diluted  with  a  large  excess  of  wa- 
ter a  basic  salt  (No.  2)  is  precipitated.  (Marig- 
nac, Ann.  Ch.  et  Phys.,  (3.)  27.  212.) 

II.)  basic.  Almost  entirely  insoluble  in  pure 
(CerosoCeric  sub  Sulphate.)  water.  Very  spar- 
3  Ce  0,  2  Ce203,  4  S  03  +  7  Aq  ingly  6Oluble  in  cold 
dilute  nitric  or  sul- 
phuric acid.  Easily  soluble,  with  decomposition, 
in  boiling  acids.  (Marignac,  loc.  cit.,  pp.  212,  221.) 
Soluble  in  2500  pts.  of  water.  (Mosander.)  Sol- 
uble in  chlorhydric  acid,  from  which  it  is  repre- 
cipitated  on  the  addition  of  alkalies. 

SULPHATE  of  protoxide  OF  CERIUM  &  OF  POT- 
KO,  S03;  CeO,SO,  ASH.  Only  slightly  soluble 
in  cold,  but  rather  freely  sol- 
uble in  boiling  water.  Completely  insoluble  in 
a  saturated  aqueous  solution  of  sulphate  of  pot- 
ash. (Berzelius.)  Less  soluble  than  the  sulphate 
of  potash  and  of  yttria.  (Gahn  &  Berzelius.) 
This  precipitate  forms  even  in  solutions  which 
contain  a  small  quantity  of  free  acid,  and  is  not 
soluble  in  dilute  acids.  (H.  Rose,  Jr.)  Slightly 
soluble  in  dilute  sulphuric  acid.  (Hisinger  & 
Berzelius.) 

SULPHATE  of  sesquioxide  OF   CERIUM  &  OF 
K  0,  S  03  ;  Ce2  03,  3  S  03     POTASH.     Difficultly  sol- 
uble in  water.    Complete- 
ly   insoluble    in   a    saturated    aqueous  solution 
of  sulphate  of  potash.     (Berzelius  &  Hisinger.) 

SULPHATE  of  protoxide  OF  CERIUM  &  OF  SODA. 
2  (Ce  0,803);  Na  0,  S  03  Much  more  soluble  in 
water  than  the  corre- 
sponding potash  salt.  (Beringer.) 

SULPHATE  OF   CERYL.     Entirely  soluble   in 
i  Hgg  0,  H  0,  S  03    water,    especially    if   this    be 
mixed   with   a  little  alcohol. 
Soluble  in  ether. 

SULPHATE  OF  CETYLANILIN.  Is  the  most 
soluble  of  the  salts  of  cetylanilin.  It  is  soluble  in 
alcohol,  from  which  it  is  completely  precipitated 
on  the  addition  of  water. 

SULPHATE  OF  CHELIDONIN.  Permanent. 
Very  readily  soluble  in  water,  spirit,  and  absolute 
alcohol.  Insoluble  in  ether.  (Probst,  Ann.  der 
Pharm.,  29.  127.) 

SULPHATE    OF    CHLORANILIN.      Soluble    in 
ct2H4Cl    H0  so       boiling,  less    soluble    in 

in  alcohol  than  in  water. 
[Hofmann.) 

SULPHATE  OF  ^'CHLORIDE  OF  MERCURY. 

SULPHATE  OF  pentaCHLORiDE  OF  PHOSPHO- 
RUS. 

I. )    P  C15  S  03     1      Decomposed  by  water. 
II).  PC15,2S03( 

SULPHATE  OF  CHLORIDE  OF  SELENIUM.    De- 

2  (Se2  C13),  5  S  03  (?)     liquescent.     Readily    soluble, 

with  decomposition,  in  water. 

SULPHATE  OF  ^'CHLORIDE  OF  SULPHUR.  De- 
sci,,  S  03  composed  by  water,  and  alcohol.  (Mil- 
on.) 
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JB/SULPHATE    OP   terCHLORIDE    OF    SULPHUR. 

(  ChloroSulphtiric  Add.  Decomposed  by  water, 

£ta^te*CWerUa.)  wi,h    great    evolution    of 

8  Cl  02  or  SCI8  +  2  >  03     ^     fe(Regnault)       A,go 

decomposed  by  alcohol,  and  more  difficultly  by 
ether. 

Q«/»(7UJ'SULPHATE    OF    terClILORIDE    OF    SuL- 

SCls,  5SOS  FHUR.  Slowly  decomposed  by  wa- 
ter. When  first  put  into  water  it 
sinks  to  the  bottom,  and  does  not  dissolve  for 
several  hours,  even  when  stirred.  It  appears  to 
be  converted  into  a  hydrate  before  it  dissolves. 
Also  decomposed  by  alcohol,  and  ether. 

SULPHATE  OF  ^/CHLORIDE  OF  TIN.  Slowly 
soluble  in  water,  with  decomposition. 

SULPHATE  OF  CHLOROBENZENE.  Vid.  Chlo- 
roPhenylSulphurous  Acid. 

SULPHATE  OF  CHLOROBENZYLENE.  Vid. 
Chloride  of  SulphoBenzoyl. 

SULPHATE  OF  &/CHLOROBENZYLENE.  Vid. 
ChloioSulphoBenzoic  Acid. 

SULPHATE  OF  CHLOROCODEIN.     Very  readily 


ble  in  cold  wa- 
ter, and  alcohol.  (Anderson.) 

SULPHATE  OF  CHLORONITROHARMALIN. 

I.)  normal.  Soluble  in  hot,  less  soluble  in  cold 
alcohol. 

II.)  acid.  Soluble  in  hot,  less  soluble  in  cold 
alcohol. 

SULPHATE  OF  CHLOROSTRYCHNINE.    Soluble 


etPhys.,  (3.)  24.  313.) 

SULPHATE  of  protoxide  OF  CHROMIUM.    Deli- 
Cr  0,  S  03  +  Aq     quescent. 

SULPHATE  ofsesquioxide  OF  CHROMIUM. 

I.)  normal  or  ter. 

a  =  Blue  soluble  modification.  Soluble  in  0.833 
Cr2  03,  3  S  03  +  15  Aq  pt.  of  cold  water.  Melts  in 
its  water  of  crystallization 
at  100°,  but  is  transformed  at  the  same  time  into 
the  green  modification  (y).  When  the  aqueous 
solution  is  heated  to  65°  @  70°,  the  green  modifi- 
cation is  produced.  Less  soluble  in  spirit  than  in 
water.  When  an  aqueous  solution  of  the  blue  salt 
is  covered  with  alcohol  in  such  a  manner  that  the 
two  liquids  do  not  mix,  the  blue  solution  com- 
mences to  become  green  at  the  top,  and  the  reac- 
tion goes  on  from  above  downward,  until  the 
whole  solution  has  become  green.  (Schrcetter, 
in  Berzelius's  Lehrb.) 

(i  =  Insoluble  modification.  Insoluble  in  water, 
Cr,  03,3S03  in  ammonia-  water,  or  in  sulphuric, 
chlorhydric,  or  nitric  acids,  or  in 
aqua-regia.  Not  decomposed  by  cold  aqueous 
solutions  of  the  caustic  or  carbonated  alkalies, 
and  only  very  incompletely  by  boiling  caustic 
alkalies. 

y  ==  Green  soluble  modification.  Readily  soluble 
Cr,  03,  3  S  03  +  6  Aq  in  water.  Soluble  in  alcohol, 
and  in  concentrated  sulphuric 
acid.  When  a  concentrated  aqueous  solution  is 
allowed  to  stand,  it  passes  into  the  blue  modifica- 
tion in  the  course  of  3  or  4  weeks.  (Schrcetter,  in 
Bendiiu?$  Lehrb.) 

II.)  bi  (green).     Soluble  in  a  small  quantity  of 

Cr,  0,,  280,    water,  but  a  precipitate  of  No.  3  is 

produced  in  this  solution  when  it  ia 


I  diluted,  and  so  much  the  more  readily  in  propor- 
',  tion  as  more  water  is  added.  On  evaporation, 
however,  this  precipitate  rcdissolves.  If  the  di- 
lute solution  is  filtered  off  from  the  precipitate 
and  then  heated,  it  deposits  a  fresh  portion  of  the 
basic  salt  No.  3,  but  this  redissolves  when  the  so- 
lution is  boiled.  A  still  more  abundant  precipi- 
tate is  produced  when  the  dilute  solution  is  heated. 
Concentrated  solutions  of  1.219  or  more  sp.  gr. 
can  be  boiled  without  becoming  cloudy,  but  a 
solution  of  1.116  sp.  gr.  begins  to  become  turbid 
when  heated  to  57°;  of  1.037  (8)  1.031  at  64°;  of 
1.002  at  45°;  and  of  1.001  at  55°;  a  still  more 
dilute  solution  remains  clear  even  at  a  boiling 
heat.  (Schrcetter.) 

•III.)  Insoluble  in  water.  Soluble  in  acids, 
3Cr2  03, 2  S03+ 14  Aq  readily  when  moist,  and 
(Green.)  more  difficultly  in  propor- 

tion as  it   has    been   more 

strongly  dried  or  heated.  Slowly,  but  completely, 
decomposed  by  boiling  aqueous  solutions  of  the 
caustic  or  carbonated  alkalies. 

IV.)  Insoluble  in  water.  Soluble  in  acids. 
2Cr203,3S03  (Krueger.) 

(Rose-red.) 

SULPHATE  of  protoxide  OF  CHROMIUM  &  OF 

Cr  0,  S  03  5  K  0,  S  03  +  6  Aq     POTASH.      Soluble   in 

water ;  less  soluble  in 

alcohol.  (Peligot,  Ann.  Ch.  et  Phys.,  (3.)  12. 
546.) 

SULPHATE  of  sesquioxide  OF  CHROMIUM  &  OF 
POTASH. 

I.)  anhydrous.     Insoluble  in  water. 
K  0,  S  Os  ;  Cr2  03^  3  S  Os 

Modif.  a  (not  decomposed  by  water).  Unacted 
upon  by  ammonia- water,  or  by  sulphuric,  chlor- 
hydric, or  nitric  acid,  even  when  boiled  with  them. 
Decomposed  by  long  boiling  with  a  solution  of 
caustic  potash.  (Hertwig  ;  Hilgard,  Am.  J.  <Sci., 
(2.)  24.  390.) 

Modif.  p  (Decomposed  by  boiling  water).  Un- 
acted upon  by  cold,  decomposed  by  long-con- 
tinued boiling  with  water.  (Hertwig;  Hilgard, 
loc.  cit.) 

II.)  bihydrated  (green).  Dissolves  after  long- 
Cr2  03, 3  S  O3 ;  K  0,  S  03  -f-  2  Aq  continued  boiling 

with  water,  more 

rapidly  if  acid  be  present ;  but  neither  water  nor 
dilute  chlorhydric  or  sulphuric  acid  have  any  ac- 
tion upon  it  at  the  ordinary  temperature  ;  at  least 
none  in  the  course  of  several  days.  (Hertwig.) 

III.)  bihydrated,   with    24   equivalents   of  water. 

(Potash  Chrome  Alum.)  Permanent.  Eiflo- 

Cr2  03, 3  S  03 ;  K  O,  S  03  +  24  Aq    resces  in  warm  air. 

Soluble  in  5  i2>  6 

pts.  of  cold  water.  When  the  solution  is  heated 
to  50°  (8)  70°  partial  decomposition  occurs,  a  quan- 
tity of  the  green  modification  of  sulphate  of 
chromium  being  formed. 

If  chrome  alum  be  dissolved  in  2  or  3  pts.  of 
hot  water,  and  this  solution  boiled  during  20  or 
30  minutes,  or  even  only  heated  to  60°  f©  70°,  the 
24  Aq  salt  is  converted  to  a  green  compound  con- 
taining only  6  (^  7  equivalents  of  water  of  crys- 
tallization, which  is  more  soluble  in  water  than 
the  original  alum  ;  hence  the  boiled  solution  does 
not  deposit  crystals  on  cooling.  After  the  lapse 
of  several  days  a  portion  of  the  original  salt,  with 
24  equivalents  of  Aq,  is  reproduced  and  depos- 
ited, but  this  change  is  extremely  slow  :  after  two 
months  only  50  or  60%  of  the  salt  originally  dis- 
solved was  deposited  ;  and  if  boiled  solutions  be 
kept  out  of  contact  with  the  air,  they  may  be  pre- 


SULPHATES. 


595 


served  for  an  indefinite  length  of  time  without 
crystallizing.  This  change  of  the  salt  containing 
24  Aq  to  others  less  hydrated  may  also  be  effected 
by  heating  it  to  100°,  at  which  temperature  the 
crystals  melt  in  their  water  of  crystallization ; 
aqueous  fusion  is  in  every  case  necessary  to  pro- 
duce this  change.  When  all  the  water  of  crys- 
tallization has  been  expelled  from  chrome  alum 
by  heating  it  at  temperatures  from  300"  <©  350',  it 
still  dissolves  when  boiled  for  a  few  minutes  in 
water,  but  if  it  is  heated  beyond  350°  a  change 
ensues,  and  the  compound  becomes  entirely  in- 
soluble in  boiling  water.  (Loewel,  Ann.  Ch.  et 
Phi/s.,  (3.)  44.  313.)  Insoluble  in  alcohol,  by 
which  it  may  be  precipitated  from  the  aqueous 
solution.  (Berzelius's  Lehrb.) 

III.)  Completely  insoluble  in  water  or  in  dilute 
2  (Cr2  03,  2  S  03) ;  K  0,  S  0,     acids.     ( Wittstein.) 

SULPHATE  of  sesquioxide  OF  CHROMIUM  &  OF 
SODA. 

a  ==  violet  modif.     Efflorescent.     Soluble  in  wa- 
(Soda  Chrome  Alum.)  ter 

Cr203,  3  S  03  ;  Na  0,  S  03  +  24  Aq 

6  =  green  modif. 
Cr2  03,  3  S  03  ;  Na  0,  S  Os  +  8  Aq 

I.)    SULPHATE    OP     CiNCHONiDiN(of    Witt- 
stein). 

a  =  normal. 
N.JC^H^O^HO,  S03+3Aq 

Soluble  in  95  pts.  of   water  at  10°. 

"  1  pt.  "  boiling. 

48  pts.  of  alcohol  at  10°. 

0.5  pt.          "  boiling. 

18  pts.  of  ether  at  10°. 

6  =  acid.  Easily  soluble  in  water. 

II.)  SULPHATE  OF  CiNCHOximN(of  Pasteur), 
a  =  normal.     Soluble  in   130  pts.  of  water  at 

N  Sr  H  o  vi  HOSO  17°'  and  in  16  Pts- of 
N2C40HM0,i.HO,S0 


(«  Neutral")  if  the  air 

NJ  \  Cto  H2t  02T'  .  H  0,  H  0,  2  S  03  +  6  Aq     be      dry. 

Soluble 

in  0.46  pt.  of  water  at  14°,  the  saturated  solution 
containing  68.49%  of  it;  very  soluble  in  boiling 
water.  Soluble  in  0.9  pt.  of  alcohol,  of  0.85  sp. 
gr.,  at  14°,  and  in  I  pt.  of  absolute  alcohol,  at  14°. 
Insoluble  in  ether.  (Baup,  loc.  cit.,  p.  325.  ) 
SULPHATE  OF  /*CINCHONIN.  Soluble  in  75 


easily  soluble  in  alcohol.  Almost  insoluble  in 
ether.  (Leers,  Ann.  Ch.  u.  Pharm.,  82.  153.) 
Soluble  in  30  (S)  32  pts.  of  cold  absolute  alcohol, 
and  in  7  pts.  of  cold  alcohol  of  90%.  (Bussy  & 
Guibourt,  Journ.  de  Pharm.  et  Chim.,  1852,  "(3.) 
22.  414.) 

As  regards  solubility  in  water,  spirit,  and  ether, 
it  is  not  to  be  distinguished  from  sulphate  of  qui- 
nine. (Winckler,  from  Buchn.  Rep.,  (2.)  49.  1,  in 
Pharm.,  Central  B.,  1848,  19.  310.) 

b  =  acid.  Easily  soluble  in  water.  (Leers, 
loc.  cit.,  p.  154.) 

SULPHATE  OF  aCiNCHONiN.     Permanent. 

I.)  normal.  Soluble  in  about  54  pts.  of  water 
("Basic.")  at  the  ordinary 

N2  \  C40  H24  O2vi .  H  0,  S  08  +  2  Aq  temperat  ure. 

Soluble  in  11.5 

pts.  of  absolute  alcohol  at  13°,  and  in  6.5  pts. 
of  alcohol  of  0.85  sp.  gr.,  at  13°.  Insoluble 
in  ether.  (Baup,  Ann.  Ch.  et  Phys.,  1824,  (2.) 
27.  326.)  1  pt.  of  "sulphate  of  cinchonin " 
is  soluble  in  53.33  pts.  of  water  at  18.75°.  (Abl, 
from  (Esterr.  Zeitschrijl  fur  Pharm.,  8.  201,  in 
Canstatfs  Jahresbericht,  fur  1854,  p.  75.)  100  pts. 
of  chloroform  disso've  3  pts.  of  it.  (Schlimpert, 
Koppfr  WiWs  ./.  B.,fur  1859,  p.  405.)  "Sul- 
phate of  huanokin"  is  scarcely  at  all  soluble  in 
water.  Easily  soluble  in  an  excess  of  sulphuric 
acid.  Difficultly  soluble  in  alcohol,  and  ether. 
(A.  Erdmann.) 

II.)  acid.     Permanent,  or  slightly  efflorescent 


water  ;   in  13.6 

pts.  of  cold,  and  in  1.5  pt.  of  hot  alcohol,  of  80%. 
Insoluble  in  ether.     (  W.  Schwabe,  Kopp  Sf  WUCs 
J.  B.,fiir  1860,  p.  364.) 
SULPHATE  OF  COBALT. 
I.)  mono. 

a  —  anhydrous.     Somewhat  difficultly  soluble 
Co  0,  S  03    in  cold,  more  readily  soluble  in  hot 
water.     (Fresenius,  Quant.,  p.  138.) 

Dissolve  of  the  salt,  cal- 
culated as  anhydrous,  pta. 

.  26.2 


100  pts.  of  water 
at  °C. 


3° 
10° 
20° 
24° 
29° 
35° 
44° 
50° 
60° 
70° 


30.5 
36.4 
38.9 
40.0 
46.3 
50.4 
55.2 
60.4 
65.7 


(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 

b  =  hydrated.    Efflorescent.     100  pts.  of  water 

CoO,  S08  +  7Aq    at  15.5°  dissolve  6  pts.   of  the 

crystallized  salt.     (Ure's  Diet.) 

Soluble  in  24  pts.  of  water  at  10°.    Insoluble  in 

alcohol. 

Calculated  as   anhydrous   salt,  from   Persoz's 
observation  it  is  soluble  in  44.33  pts.  of  water. 
(Kremers.)     Sulphate  of  cobalt  is  completely  pre- 
cipitated from  its  aqueous  solution  on  the  addition 
of  glacial  acetic  acid.     (Persoz,  Chim.  Mol€c.,  p. 
346  ;  also  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.) 
II.)  basic.     Insoluble  in  water.     (Berzelius.) 
SULPHATE  OF  COBALT  &  OF  COPPER.     Easily 
2  (Co  0,  S  03) ;  Cu  0,  S  08  +  36  Aq     soluble  in  water. 

(Liebig.) 

SULPHATE  OF  COBALT,  OF  COPPER,  OF  MAG- 
COO,  SO3;  Cu  0,  S  O8  5  MgO,  S03  ;  NESIA,  OF 
4  (K  0,  S  03)  ;  Zn  O,  S  03  -f  24  Aq  POTASH,  & 

OF  ZlNC. 

SULPHATE    OF   COBALT,   OF    COPPER,  &  OF 

Co  0,  S  03 ;  Cu  0,  S  08  j       POTASH.       Soluble     in 

2(KO,S03)-|-12Aq  waten         (Vohl,      Ann. 

Ch.  u.  Pharm.,  94.  59.) 

SULPHATE  OF  COBALT,  OF  IRON,  &  OF  POT- 

Co  0,  S  03  ;  Fe  0,  S  08  ;       ASH. 

2  (K  O,  S  03)  +  12  Aq 

SULPHATE  OF  COBALT  &  OF  MAGNESIA.    Ea- 

3  Co  0,  S  0, ;  Mg  0,  S  Oa  +  28  Aq  sily  soluble   in  wa- 

ter. (Winkelblech.) 

SULPHATE  OF  COBALT,  OF  MAGNESIA,  &  OF 
Co  0,  S  03  ;  Mg  0,  S  03  ;       PoTASH. 
2  (K  0,  S  03)  +  12  Aq 

SULPHATE  OF  COBALT,  OF  MANGANESE,  &  OF 

Co  0,  S  08  ;  Mn  0,  S  03  ;        POTASH. 
2  (K  0,  S  03)  +  12  Aq 

SULPHATE  OF  COBALT,    OF  NICKEL,   &    OF 

Co  0,  S  03  ;  NiJO,  S  08  j        POTASH. 
2  (K  0,  S  0,)  +  12  Aq 
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SULPHATE  OF  COBALT  &  OF  POTASH.    Some 


Co  0,  S  03  ;  K  0,  S  O3  +  6  Aq     what  less  soluble   in 
water    than   sulphate 
of  cobalt.     (Proust;  Guignet,  C.  R.,  49.  454.) 

100  pts.  of  water                  Dissolve  of  the  an- 
at  °C.                              hydrous  salt,  pts. 
0°     19.1 

12° 
15° 

20° 
25° 
30° 
35° 
40° 
49°     . 

30.0 
32.5 
39.4 
45.3 
51.9 
55.4 
64.6 
81.3 

(Tobler,  Ann.  Ch.u.  Pharm.,  95.  198,  and  fig. 
Considerably  more   soluble  in  water  than  tin 
corresponding  nickel  salt.     The  aqueous  solution 
saturated  (slightly  supersaturated)  at 

20°  contains  13.968%  of  the  anhydr.  salt. 
40°         "        19.539  '* 

60°         "       24.372  "  " 

80°    .    "       31.816 

(C.'v.  Hauer,  J.  pr.  Ch.,  1858,  74.  434.) 

SULPHATE  OF   COBALT,   OF  POTASH,   &  OF 
Co  0,  SO,;  2  (K  0,  S  03)  ;  Zn  0,  S  03  +  12  Aq     ZlNC. 

SULPHATE  OF  COBALT  &  OF  ZINC.    Efflores 
cent.     Very  soluble  in  water.     (Ure's  Diet.) 

SULPHATE     or     COBALT^AMIN.      Partial!} 

(Ammonia  Sulphate  of  Cobalt.)     soluble,   with  decom 

N8  5  H9  .  Co  0,  S  03  position,     in     water 

while  basic  sulphate 

of  cobalt  remains  undissolved.  (H.  Rose.)  Ap- 
pears to  be  very  soluble  in  ammonia-water  ;  but 
this  solution  deposits  an  insoluble  subsalt  when 
diluted  with  much  water.  Alcohol  produces  a 
precipitate  in  this  solution,  but  the  salt  is  thereby 
decomposed.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.) 
35.  269.) 

SULPHATE  OF  CODEIN.     Soluble  in  30  pts.  of 


water. 

SULPHATE  OF  CONIIN.  Deliquescent.  Solu- 
ble in  water  in  all  proportions.  Also  soluble  in  a 
mixture  of  alcohol  and  ether.  (Geiger.)  Very 
easily  soluble  in  water.  (Blyth,  J.  Ch.  Soc.,  1. 
354.)  Soluble  in  all  proportions  in  alcohol. 
(Charland  &  Henry.) 

SULPHATE  ofdinoxide  OF  COPPER?     Insoluble 
Cu2  0,  S  03    in  water  or  in  concentrated  sulphuric 
acid.      Soluble,   with   decomposition, 
in  nitric  acid.     (Berzelius,  Lehrb.,  3.  800.) 

SULPHATE  of  protoxide  OF  COPPER. 
I.)  mono. 

a  =  anhydrous.      Combines   with    water    with 

CuO,  S03    great  evolution   of   heat.     (Graham.) 

100  pts.  of  water  at  0°  dissolve  15.107 

pts.  of  it.     (Pfaff,  Ann.  Ch,.  u.  Pharm.,  99.  226.) 

6  =  Cu  0,  S  03  +  Aq  Permanent.  Soluble 
(  Qreen  Sulphate  of  Copper.)  jn  water. 

c  =  Cu  0,  8  Os  +  2  Aq 

d  =  CuO,  S  03+  5  Aq         Effloresces  on  the  sur- 

(Blue  Vitriol.     Copper  Vitriol.)    face.      Soluble  in  2.34 

pts.  of  water   at  18°; 

or  100  pts.  of  water  at  18°  dissolve  42.7  pts.  of  it; 
or  the  aqueous  solution  saturated  at  18°  contains 
29.  8%  of  it,  or  19.1%  of  the  anhydrous  salt,  and 
is  of  1.2147  sp.  frr.  (H.  St-hiff,  Ann.  Ch  u.  Pharm., 
1859,  109.  326.  See  also  his  alcohol  table  below.) 


1  pt.  of  the  crystallized  salt  is  soluble  in 

[3.32  pts.  of  water  at  4°  (cited  in  Gm.)] 


2.70 
1.85 
1.70 
1.14 
1.28 
1.09 
0.78 
0.55 
0.49 


18.75° 

31.25° 

37.50° 

50° 

62.5° 

75° 

87.5° 
100° 
103.7° 


(boiling 


point  of  the  saturated  aqueous  solution). 
Or  100  pts.  of  water  at 

18.75°  dissolve    37  pts.  of  the  cryst.  salt. 

59  " 

87  " 

78  " 

92  " 

129  " 

181  " 

209  " 


31.25° 
37.50° 
50° 
62.5° 

75° 
87.5° 
100° 
103.7° 


(Brandes  &  Gruner,  from  Trommsdorff's  N. 
Journ.  der  Pharm.,  1826,  vol.  12,  in  Brandes' s 
Archiv.,  1827,  22.  169.) 

Dissolve 

100  pts.  of          pts.  of  the  anhyd.        pts.  of  the  cryst.  salt, 
water  at  °C.         salt,  Cu  0,  S  03.          Cu  0,  S  03  +  6  Aq. 

0°     ...       18.20     ....     31.61 
10°  20.92  36.95 

20°  23.55  42.31 

30°  26.63  48.81 

40°  30.29  56.90 

50°  34.14  65.83 

60°  38.83  77.39 

70°  45.06  94.00 

80°  53.15  118.03 

90°  64.23  156.44 

100°     .     .     .      75.35     ....  203.32 
(Poggiale,  Ann.  Ch.  et  Phys.,  (3.)  8.  467.) 
0°     ...     17. 
20°  24.3 

35°  28.6 

54°     ...     36.1 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 
15.5°  .     .     .     45.352 

[T.] 

100  pts.  of  the  aqueous  solution  saturated  at  its 

>oiling  point   (102.2°)   contain  45  pts.  of  the  dry 

alt;    or   100  pts.   of  water,   at  102.2°,   dissolve 

51.82  pts.  of  it;  or  1  pt.  of  the  dry  salt  is  soluble 

n   1.222  pts.  of  water   at  102.2°.     (T.  Griffiths, 

Quar.  J.  Sci.,  1825,  18.  90.)     The  aqueous  solu- 

ion  saturated  at  17.5°  is  of  1.182  sp.  gr.,  it  con- 

ains  29.3%  of  the  salt;  or  100  pts.  of  water  at 

7.5°  dissolve  41.45  pts.  of  the  hydrated  salt;  or 

pt.  of  the  salt  is  soluble  in  2.412  pts.  of  water  at 

75.     (Karsten,  Berlin  Abhandl.,   1840,   p.   101.) 

Soluble  in  somewhat  less  than  4  pts.  of  water  at 

moderate  heat,  but  much  more  soluble  in  boiling 

water.     (Bergman,  Essays,  1.  183.)     Soluble  in 

pts.  of  cold,  and  in  2  pts.  of  boiling  water,  the 

aturated  cold  solution  containing  20%  of  it,  and 

be   saturated  boiling   solution   33.33%.      (Schu- 

arth,  Tech.  Chem.,  &  M.  R.  &  P.)     The  aqueous 

olution  saturated  at  15°  is  of  1.185913  sp.gr., 

nd  contains  dissolved  in  every  100  pts.  of  water 

t    least     33.103    pts.    of  the    crystallized    salt. 

Michel  &  Krafft,    Ann.    Ch.   et  Plnjs.,    (3.)  41. 

p.  478,  482.) 
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The  aqueous  solution  saturated 

at    ?     contains  5.5%  of  it  (Mussembrock) ; 
at  10°        "        52.9      "       (Eller);  and 
at  12. 5°      "       25         "       (Hassenfratz,  Ann. 
de  Chim.,  28.  291.) 

When  strongly  heated  it  melts  in  its  water  of 
crystallization.  The  hot  aqueous  solution  is  liable 
to  hecome  supersaturated  on  cooling.  (Fischer, 
Schio.,  12.  187  [Gm.]  ;  Coxe.)  The  aqueous  so- 
lution saturated  at  8°  is  of  1.17  sp.  gr.  (Anthon, 
Ann.  der  Pharm.,  1837,  24.  210.) 


A  solution  of  sp.  gr. 
at  12.5°. 


Contains  percent  of  sul- 
phate of  copper. 

1.0141 2 

1.0280  4 

1.0413  6 

1.0539  8 

1.0660  10 

1.0795  12 

1.0938  14 

1.1083  16 

1.1230  18 

1.1380  20 

1.1513  22 

1.1747 24 

(Hassenfratz,  Ann.  de  Chim.,  28.  297.) 
An  aqueous  sola-  Contains  (by  experiment) 

tion  of  sp.  gr.  percent  of 

(at  18°).  CuO,  S08  +  5  Aq. 

1.2147 29.89 

1.1355  19.97 

1.0649  9.96 

1.0423  6.64 

1.0210 3.32 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  108. 
335.) 

From  these  results  Schiff  calculates  the  fol- 
lowing table  by  means  of  the  formula  :  D  = 
1  +  0.0063  p  4-  0.000014  p2  +  0.000000483  p3 ; 
in  which  D  =  the  sp.  gr.  of  the  solution,  and  p 
the  percentage  of  substance  in  the  solution. 


Sp.  gr.                 Percent  of               Percent  of  anhydr. 
(at  18°).        Cu  0,  S  03  +  5  Aq.               Cu  0,  S  03 

1.0063 

1          .     . 

0.637 

1.0126 

2 

1.275 

1.0190 

3 

1.912 

1.0254 

4 

2.550 

1.0319 

5 

3.187 

1.0384 

6 

3.825 

1.0450 

7 

4.462 

1.0516 

8 

5.100 

1.0582 

9 

5.737 

1.0649 

10 

6.375 

1.0716 

11 

7.012 

1.0785 

12 

7.650 

1  0854 

13 

8.287 

1.0923 

14 

8.925 

1.0993 

15 

9562 

1.1063 

16 

10.200 

1.1135 

17 

10.837 

1.1208 

18 

11.474 

1.1281 

19 

12.111 

1.1354 

20 

12.750 

1.1427 

21 

13.387 

1.1501 

22 

14.025 

.1585 

23 

14.662 

.1659 

24 

15.300 

.1738 

«/5 

15.938 

.1817 

26 

16.574 

.1898 

27 

17.211 

.1980 

28 

17.848 

.2063 

29 

18.486 

.2146       . 

.     30     .... 

19.125 

(H.  Schiff, 

Ann.  Ch.  u.  Pharm., 

1859,110.71.) 

It  begins  to  be  insoluble  in  spirit  of  0.905  sp. 
gr.,  so  that  4000  pts.  of  this  spirit  scarcely  dissolve 
1  pt.  of  it.  (Anthon,  J.  pr.  Ch.,  14.  125.) 

A  solution  (saturated 

at  15°)  in  alcohol  of  Contains  percent  of 

sp.gr.        percent  by  weight.    CuO,  SOa  +  6Aq. 

1.000  ...  0  ....  27.2 
0.986        10  13.3 

0.972        20  3.1 

0.939  ...  40  ....   0.25 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1861,118.  365.) 

Soluble  in  glycerin  (Pelouze) ;  and  in  picolin 
(Unverdorben).  Soluble  in  chlorhydric  acid,  with 
reduction  of  temperature.  (Kane.)  Sulphate  of 
copper  is  completely  precipitated  from  its  aqueous 
solution  on  the  addition  of  glacial  acetic  acid. 
(Persoz,  Chim.  Molec.,  p.  346;  also  Ann.  Ch.  et 
Phys.,  1836,  (2.)  63.  444.) 

Sulphate  of  copper  is  soluble  in  a  saturated 
aqueous  solution  of  sulphate  of  soda.  (Karsten, 
loc.  cit.)  When  an  excess  of  a  mixture  of  sul- 
phate of  copper  and  sulphate  of  soda  is  treated 
with  water  at  0°,  100  pts.  of  the  latter  dissolve 
14.349  pts.  of  anhydrous  mixed  salt,- viz.,  8.038 
pts.  of  Cu  O,  S  O3 ;  and  6.31 1  pts.  of  Na  O,  S  03 ; 
relations  very  different  from  these,  however,  ob- 
tain when  the  water  is  present  in  excess.  (Pfaff, 
Ann.  Ch.  u.  Pharm.,  99.  227.) 

Sulphate  of  copper  is  slowly  and  sparingly  sol- 
uble in  a  saturated  aqueous  solution  of  sulphate 
of  magnesia,  but  if  this  solution  is  evaporated  the 
two  salts  separate  out  almost  simultaneously. 
(Karsten,  loc.  cit.,  p.  125.)  When  an  excess  of  a 
mixture  of  sulphate  of  copper  and  sulphate  of 
magnesia  is  treated  with  water  at  0°,  100  pts.  of 
the  latter  dissolve  30.473  pts.  of  the  anhydrous 
mixed  salts,  viz.  6.559  pts.  of  Cu  O,  S  O3,  and 
23.914  pts.  of  Mg  0,  S  O3.  When  an  excess  of 
water  is  employed  relations  very  different  from 
these  are  obtained.  (Pfaff,  toe.  cit.)  When  an 
excess  of  a  mixture  of  sulphate  of  copper,  sul- 
phate of  magnesia,  and  sulphate  of  soda  is  treated 
with  water  at  0°,  100  pts.  of  the  latter  dissolve 
35.318  pts.  of  anhydrous  mixed  salt,  viz.  7.169 
pts.  of  Cu  O,  S  Os,  21.319  pts.  of  Mg  O,  S  O3, 
and  6.830  pts.  of  Na  0,  S  O3.  Very  different 
relations  are  obtained,  however,  when  an  excess 
of  water  is  employed.  (Pfaff,  loc.  cit.) 

Sulphate  of  copper  is  tolerably  rapidly  soluble 
in  a  saturated  aqueous  solution  of  sulphate  of 
potash,  but  only  to  form  a  double  salt,  which 
separates  out.  (Karsten,  loc.  cit.,  p.  127.)  It  is 
exceedingly  slowly  soluble  in  a  saturated  aqueous 
solution  of  sulphate  of  zinc,  with  formation  of  a 
double  salt,  which  separates  out.  (Karsten,  loc. 
cit.) 

Soluble  in  a  saturated  aqueous  solution  of  chlo- 
ride of  sodium  ;  difficultly  soluble  in  a  saturated 
solution  of  chloride  of  ammonium,  a  double  sul- 
phate of  copper  and  ammonia  meanwhile  separat- 
ing out.  (Karsten,  loc.  cit.,  p.  128.) 

Slowly  soluble  in  a  saturated  solution  of  nitrate 
of  potash,  with  formation  of  a  double  sulphate, 
which  separates  out ;  very  slowly  soluble  in  a 
saturated  solution  of  nitrate  of  soda,  with  separa- 
tion of  a  double  sulphate.  (Karsten,  toe.  cit., 
pp.  129,  130.) 

II.)  di.     Insoluble  in  water.     (Thomson.) 

III.)  tri.    Insoluble  in  water.     (Berzelius.) 

3  Cu  0,  S  03  +  3  Aq 

IV.)  tetra.   Insoluble  in  water.    (Proust.)    Sol- 

4  CuO,  S  03  +  4  Aq     uble,  with  considerable  facility, 

in  an  aqueous  solution  of  sul- 
phate of  ammonia,  and  also,  though  perhaps  not 
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to  so  great  an  extent,  in  solutions  of  chloride  of|      I.)  Permanent.  Readily  soluble  in  water.  Less 
ammonium  and  of  nitrate  of  ammonia,  the  more    Cu  0,  S  03 ;  K  0,  S  03  +  6  Aq     soluble  in  water  than 

bisulphate  of  potash. 


readily  as  these  are  more  concentrated.  (Lea, 
Am.  'J.  Sci.,  (2.)  31.  190.)  The  native  com- 
pound (Brochantite,  =4  Cu  O,  S  Os  +  3  Aq) 
is  insoluble  in  water,  but  soluble  in  acids. 

V.)  penta.  Ppt. 
6  Cu  0,  S  08  +  6  Aq 

VI.)  octo.  Ppt. 
8  Cu  0,  S  03  +  12  Aq 

SULPHATE  OF  COPPER  &  OF  CUPRAMMONIUM. 
CuO^OajNJj^.Q,  S03 

SULPHATE  OF  COPPER  &  OF  ETHYLAMIN. 
SULPHATE  OF  COPPER  &  of  protoxide  OF  IRON. 
4  (Cu  0,  S  Os)  ;  Fe  0,  S  03  +  34  Aq     100  pts.  of  water 
at  15.5°  dissolve 

75.91  pts.  of  it.  (Thomson,  in  his  System  of 
Chem.,  London,  1831,  2.  770.) 

Other  compounds  of  the  two  salts  have  been 
described,  as  Cu  O,  S  O8 ;  2  (Fe  O,  S  0,)  +  20 
Aq  (Volland);  .Cu  O,  S  Os;  3  (Fe  O,  S  Os) 
+  28  Aq  (Lefort),  &c.,  &c.  They  are  all  solu- 
ble in  water. 

SULPHATE  OF  COPPER  &  of  sesquioxide  OF 
Cu  0,  S  03  5  Fe,  03,  3  S  03  +  24  Aq  IRON.  Soluble 

in  water.     (Bas- 
tick.) 

SULPHATE  OF  COPPER,  of  protoxide  OF  IRON, 
&  OF  NICKEL.  Efflorescent.  (Link.) 

SULPHATE  OF  COPPER,  OF  IRON,  &  OF  POT- 
Cu  0,  S  03  ;  Fe  0,  S  03  ;  2  (K  0,  S  03)  +  12  Aq  ASH. 

Solu- 
ble, without  decomposition,  in  water  free  from 
air.  (Vohl,  Ann.  Ch.u.  Pharm.,  94.  61.) 

SULPHATE  OF  COPPER  &  OF  MAGNESIA.  The 
CuO,  S03;  MgO,  S03  2  Aq  salt  is  permanent 
+  2  Aq  &  6  Aq  &  14  Aq  ( Arrot) ;  but  the  14  Aq  salt 
-  is  efflorescent.  Soluble  in 
water.  (Scacchi.)  If  the  aqueous  solution  is  al- 
lowed to  evaporate  spontaneously,  the  component 
salts  always  crystallize  apart,  the  double  salt  being 
entirely  decomposed,  but  if  the  solution,  —  or  any 
mixed  solution  of  Cu  O,  S  Os,  and  Mg  O,  S  O3, 
—  be  evaporated  at  a  temperature  above  38°,  the 
salt  Cu  O,  S  03;  Mg  O,  S  O3  +  2  Aq  is  depos- 
ited as  a  crystalline  crust.  On  boiling  the  aque- 
ous solution  a  basic  (with  Cu  0)  salt  is  precipi- 
tated. (Arrot,  Phil.  Mag.,  1844,  (3.)  24.  502.) 

SULPHATE  OF  COPPER,  OF  MAGNESIA,  OP 
Cu  0,  S  O3  ;  Mg  0,  S  03  ;  Mn  0,  S  03 ;  MANGANESE, 
3(KO,S03)+18Aq  &  OF  PoT- 

ASH. 

SULPHATE  OF  COPPER,  OF  MAGNESIA,  &  OF 

Cu  0,  S  03  ;  Mg  0,  S  08  5       POTASH. 
2  (K  0,  S  03)  -h  12  Aq 

SULPHATE  OF  COPPER,  OF  MAGNESIA,  OF 
Cu  0,  S  03  ;  Mg  0,  S  03  ;  3  (K  0,  S  03)  5  POTASH,  & 
ZnO,S03  +  J8Aq  O  F  Z  I  N  C. 

Soluble  in 
water.     (Vohl,  Ann.  Ch.  u.  Pharm.,  94.  71.) 

SULPHATE  OF  COPPER,  OF  MANGANESE,  &  OF 

CuO,  SO,}  MnO,  S03;        PoTASH. 
2  (K  0,  S  03)  +  12  Aq 

SULPHATE  OF  COPPER  &  OF  NICKEL.  Solu- 
Cu  0,  S  03  5  Ni  0,  S  0,  +  7  Aq  ble  in  water. 

SULPHATE  OF    COPPER,  OF   NICKEL,   &  OF 

Cu  0,  S  03  •,  NiO.  S  03  •,     POTASH.  Permanent.  Sol- 

2(KO,  S03)  +  12  Aq         uble  in   4   pts.  of  water. 

Insoluble       in       alcohol. 

(Bette.) 

SULPHATE  OF  COPPER  &  OF  POTASH. 


When  the  salt  is  pure  its  solution  may  be  boiled, 
or  repeatedly  crystallized,  without  decomposition, 
but  if  an  excess  of  sulphate  of  potash  or  of  salt 
No.  II.  be  present,  the  solution  will  be  decom- 
posed when  heated  to  60°,  with  deposition  of  the 
difficultly  soluble  double  salt  No.  II.  (Persoz, 
Ann.  Ch.  et  Phys.,  (3.)  25.  272.)  100  pts.  of  the 
aqueous  solution  saturated  at  its  boiling  point 
(102.8°)  contains  40  pts.  of  the  dry  salt;  or  100 
pts.  of  water  at  102.8  dissolve  66.666  pts.  of  it ; 
or  1  pt.  of  the  dry  salt  is  soluble  in  1.5  pt.  of  wa- 
ter at  102.8°.  (T.  Griffiths,  Quar.  J.  Sci.,  1825, 
18.  90.)  Much  more  soluble  in  hot  than  in  cold 
water.  (Pierre,  Ann.  Ch.  et  Phys.,  (3.)  16.  251.) 
Easily  soluble  in  water.  (A.  Vogel.) 

II.)  Very    sparingly   soluble    in    cold    water. 

4  (Cu  0,  S  03)  ;  K  O,  S  O3  +  4  Aq     (Persoz,  Ann.    Ch. 

et  Phys.,   (3.)  25. 

271.)  Decomposed  by  washing  with  water. 
(Graham.) 

III.)  When  boiled  with  water  the  normal 
3  (Cu  O,  S  O3) ;  K  O,  S  O3  ;  Cu  O  +  4  Aq  double  salt 

(No.  1)  is 

dissolved  out,  while  basic  sulphate  of  copper  re- 
mains. (Brunner.) 

SULPHATE  OF  COPPER,  OF  POTASH,  &  OF 
CUP,S03;  2(KO,S03);  ZINC.  Permanent. 


Zn  O,  S  O3  +  12  Aq 

SULPHATE  OF  COPPER 
Cu  O,  S  03  5  Na  O,  S  O,  +  2  Aq 


&  OF  SODA.  Deli- 
quescent. Decom- 
posed by  water. 
(Graham.)  Permanent.  Soluble  in  water.  When 
the  aqueous  solution  is  evaporated  at  55°  the  salt 
crystallizes  out  as  such.  At  100°  it  is  decom- 
posed, an  insoluble  basic  salt  being  precipitated. 
When  the  solution  is  allowed  to  evaporate  spon- 
taneously the  component  salts  crystallize  out 
separately.  (Arrot.)  Very  easily  soluble  in  wa- 
ter. (Karsten,  Berlin  Abhandl.,  1840,  p.  120.) 

SULPHATE  OF  COPPER  &  OF  STRYCHNINE. 

SULPHATE  OF  COPPER  &  OF  ZINC.  Efflo- 
Cu  O,  S  O3 ;  3  Zn  O,  S  O3  +  28  Aq  rescent.  1 00  pts. 
of  water  at  8°  dis- 
solve 80  pts.  of  it ;  it  is  soluble  in  all  proportions 
in  boiling  water.  (Lefort,  Ann.  Ch.  et  Phys.,  (3.) 
23.  102.) 

SULPHATE  OF  CORYDALIN.  Readily  soluble 
in  water. 

SULPHATE  OF  CREATIN.    Permanent. 

H  o  s  o        ble    in    water' 
ro'S03       saignes.) 

SULPHATE  OF  CREATININ.  Readily  soluble 
in  warm  alcohol. 

SULPHATE  OF  CUMIDIN.  Slightly  soluble  in 
N5ci8Hu  HO  so  wateri  more  soluble  in 

i  "2  3  alcohol.  (Nicholson,  J. 

Ch.  Soc.,  1.  6.) 

SULPHATE  OF  CUPR(ZC)  AMMONIUM.  Decom- 
.,  C  H3  0  s  0  posed  by  water,  with  precipita- 

i  Ci  tion  of  4  Cu  O,  S  O3.     (Kane.) 

SULPHATE  OF  CUMINAMATE  OF  ETHYL.  Ea- 
sily soluble  in  water,  and  alcohol.  (Cahours, 
Ann.  Ch.  et  Phys.,  (3.)  53.  340.) 

SULPHATE  OF  CUMINAMIC  ACID.     Sparingly 
N  £ £2°  H" °2 .  o  HO  SO,       soluble    in  cold,   ea- 
sily soluble  in  boil- 
ing water.  (Cahours, 
Ann.  Ch.  et  Phys.,  (3.)  53.  337.) 


Solu- 
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SULPHATE  OP  CUPR(/C)ANILIN.  Decomposed 
N  IS"?'  -0,803  by  filing  water  but  maybe 

I  H2  •  Cu  washed  with  cold  water. 

SULPHATE  OF  CURARIN. 

SULPHATE  OF  CYANANILIN.  Extremely  sol- 
uble in  water.  The  solution  is  decomposed  by 
evaporation.  (Hofmann,  J.  Ch.  Soc.,  1.  166.) 

SULPHATE  OF  CYANETHIN.  Very  soluble  in 
water.  Soluble  in  alcohol.  (Kolbe  &  Frank- 
land,  J.  Ch.  Soc.,  I.  72.) 

SULPHATE  OF  CYANETHOLIN.  Soluble  in 
water. 

SULPHATE  OF  CYANHYDROHARMALIN.  Sol- 
uble in  water  acidulated  with  sulphuric  acid. 

SULPHATE  OF  CYANOCODEIN.  Sparingly  sol- 
uble in  water.  The  solution  is  easily  decom- 
posed. 

SULPHATE  OF  CYMIDIN.  Soluble  in  water. 
(Barlow.) 

SULPHATE  OF  CYSTIN. 
SULPHATE  OF  DELPHIN.     Soluble  in  water. 

SULPHATE  OF  DIDYMIUM. 

I. )  normal. 

a  =  anhydrous.  Quickly  soluble  in  water,  when 
DiO,  S03  it  is  added  to  the  water  by  small  por- 
tions and  agitated.  When  the  cold  satu- 
rated solution  is  heated  to  53°  the  hydrated  salt 
separates  out  in  large  quantity,  and  the  more 
readily  as  the  temperature  is  elevated,  so  that  1 
pt.  of  the  salt  requires  50.5  pts.  of  boiling  water  j 
to  retain  it  in  solution. 

b  =  hydrated.  Rather  slowly,  but  abundantly, 
soluble  in  cold  water.  Soluble  in  about  5  pts.  of 
water  at  15°  (8)  18°.  (Mosander,  in  Berzelius's 
Lehrb.,  3.  530.)  Very  readily  soluble  in  5  (8)  6 
pts.  of  water,  but  is  precipitated  again  if  the 
aqueous  solution  is  heated  above  30°  @  35°.  (Ma- 
rignac (citing  Mosander),  Ann.  Ch.  et  Phys.,  (3.) 
27.  224.)  "  The  solubility  of  sulphate  of  didy- 
mium  is  different  according  as  one  dissolves  the 
anhydrous  salt,  or  one  of  the  hydrates." 

100  pts.  of  water  dissolve  of  anhydrous  sulphate 
of  didymium, 

When  anhydrous 
At°C.          sulphate,  Di  0, 
S  03 ,  is  u-ed,  pts. 

12°  .      .      43.1 

14°  39.3* 

18°  25.8       .      .       16.4 

19°  11.7 

25°  20.6 

38°  13.0 

40°  8.8 

50°  .      .      11.0                                                6.5 

100°  1.7 


When  Di  0,  When  Di  0, 
SOs  +  2Aq  S03-f-3Aq 
is  used,  pts.  is  used,  pts. 


The  sulphate  with  two  equivalents  of  water  at- 
tains its  maximum  solubility  only  after  the  lapse 
of  a  very  long  space  of  time.  Thus,  at  the  tem- 
perature of  18°,  13  pts.  were  dissolved  in  100  pts. 
of  water  after  24  hours,  and  16.4  pts.  after  stand- 
ing a  second  day.  On  evaporating  this  solution 
in  a  vacuum,  until  the  greater  part  of  the  salt  had 
crystallized,!  the  mother  liquor  was  found  to  con- 
tain 34  pts.  of  sulphate  for  100  pts.  of  water.  It 
appears  thus  to  attain  the  solubility  of  the  anhy- 
drous salt.  (Marignac,  loc.  inf.  cit.) 

*  "This  number  must  be  too  high,  since  the  solution 
was  maintained  at  this  temperature  only  half  an.  hour." 
(Marignac,  Ann.  Ch.  et  Phys.,  (3.)  38.  170.) 

t  These  crystals  were  those  of  the  f-  hydrate. 


Sulphate  of  didymium  is  more  soluble  than 
sulphate  of  lanthanum  in  a  neutral  solution,  but 
is  less  soluble  than  the  latter  in  an  acid  solution. 
(Watts,  J.  Ch.  Soc.,  2.  145.) 

II.)  basic.     Completely  insoluble  either  in  cold 

3  Di  0,  S  03    or  in  boiling  water.     Difficultly  solu- 

ble in  dilute  chlorhydric  acid,   even 

when   this   is    boiling.     (Marignac,  Ann.  Ch.   et 

Phys.,  (3.)  38.  170.) 

SULPHATE  OF  DIDYMIUM  &  OF  POTASH. 

3  (Di  0,  S  03)  ;  K  0,  S  03  +  2  Aq     Soluble    in   63   pts. 

of  water.     (Marig- 

nac, loc.  cit.,  p.  174.)  Totally  insoluble  in  a  satu- 
rated aqueous  solution  of  sulphate  of  potash  [?]. 
(Mosander.)  Oxide  of  didymium  cannot  be  com- 
pletely precipitated  by  sulphate  of  potash.  The 
precipitated  double  salt  is  not  soluble  in  cold 
chlorhydric  acid,  but  is  slightly  soluble  in  boiling 
chlorhydric  acid.  (H.  Rose,  Tr.) 

SULPHATE  OF  DIDYMIUM  &  OF  SODA.  Sol- 

3(Di  0,  S  03)  ;  Na  0,  S  03     uble  in  about  200  pts.  of 

water  ;   still  less   soluble 

in  an  aqueous  solution  of  sulphate  of  soda.  (Ma- 
rignac, Ann.  Ch.  et  Phys.,  (3.)  38.  173.) 

SULPHATE  OF  ETHERIN.  Vid.  EthylSulphate 
of  Wine-Oil. 

SULPHATE  OF  ETHYL. 

I.)    Vid.  EthvlSulphuric  Acid. 
C4  H5  0,  H  0,  2  S'Og 

II.)    Vid.  EthylSulphate  of  Ethyl. 
2C4H50,  S03 

III.)  tris.  Decomposed  by  water.  (Blondeau.) 
"  3  C4  H5  0,  S  03  » 

SULPHATE  OF  ETHYL  &  OF  CARBURETTED 
HYDROGEN.  Vid.  EthylSulphate  of  Wine-Oil. 

SULPHATE  OF  ETHYL  &  OF  ETHEROL.  Vid. 
EthylSulphate  of  Wine-Oil. 

SULPHATE    OF    ETHYLAMIN.      Deliquescent. 


(  C4H6   HA  Q  n        Very    soluble    in     alcohol. 
j  H2      '  H  °>  S  °»       (A.  VVurtz,  Ann.  Ch.  et  Phys., 

(3.)  30.  484.) 
SULPHATE  OF  ETHYLAMIN  &  OF  MAGNESIA. 


N  i  H2        '  H  °>  S  °«  5  MS  °»  S  °3+  7  A<1 

Meyer.) 

SULPHATE  OF  tefraETHYLAMMONiuM.  Deli- 
N  j(C4H5)4.0,S03  quescent. 

SULPHATE  OF  O?/ETHYLAMYLAMIN.  Deli- 
quescent. 

SULPHATE  OF  ZH'ETHYLAMYLAMIN. 

SULPHATE  OF  ETHYLANILIN.  Readily  solu- 
ble in  water,  and  alcohol. 

SULPHATE  OF  ETHYLCHLORANILIN.  More 
soluble  than  the  salts  of  chlor-anilin. 

SULPHATE  OF  ETHYLCYANANILIN.  Soluble 
in  water. 

SULPHATE  OF  ETHYLNICOTIN.  Soluble  in 
water,  (v.  Planta  &  Kekule,  Ann.  Ch.  u.  Pharm., 
87.  6.) 

SULPHATE  OF  JHETHYLPHENYLAMMONIUM. 

SULPHATE  OF  te/raETHYLPHOSPHONiuM.  De- 
liquescent. Soluble  in  water,  and  alcohol.  In- 
soluble in  ether. 

SULPHATE  OF  (/IETHYLPLATIN&/AMMONIUM. 
(Corresponding  to  the  1st  Base  of  Reiset.)  Soluble  in 

"  '  Hs)'2 .  H  0,  S  03  water>  from 

which    it  is 
precipitated 
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on  the  addition  of  alcohol.     (A.  Wurtz,  Ann.  Ch 
et  Phys.,  (3.)  30.  487.) 

Sn.PHATB    OF    ETIIYLQUININE. 

I.)  normal.  Much  less  soluble  in  water,  bu 
N,  {  Cu  HM  (C4  Ha)  04"  .  H  0 ,  S  08  +  8  Aq  "^  ^ 

alcoho 
than  the  acid  salt. 

II.)  acid.  Very  easily  soluble  in  water.  Spar 
N,  {  C40  H*  (C4  H.)  04"  .  H  0,  H  0,  2  S  08  +  4  Aq  ^ 

blein 
alcohol.     (Strecker.) 

SULPHATE  OF  ETHYLSTRYCHNINE.  Less  sol- 
uble than  the  chlorhydrate  in  water. 

SULPHATE  OF  FLUORIDE  OF  BORON.  Insolu- 
B  Fi,  S  0,  ble  in  water.  ( J.  Davy.) 

SULPHATE  OF  FURFURIN. 

I.)  normal. 

II.)  acid.  Efflorescent.  Readily  soluble  in 
water,  less  soluble  in  alcohol  or  ether,  and  still 
less  soluble  in  water  acidulated  with  sulphuric 
acid.  (Svanberg  &  Bergstrand.) 

SULPHATE  OF  FuscoCoBALT(zao/«e).     Soluble 

4  N  H3 .  Co,  03)  2  S  03  +  4  Aq    in  water.     Insoluble 

in    ammonia  -  water. 

Alcohol  precipitates  it  from  the  aqueous  solution. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  35.  290.) 

SULPHATE  OF  GLAUCTN.  Readily  soluble  in 
water,  and  alcohol.  Insoluble  in  ether. 

SULPHATE  OF  GLAUCOPICRIN. 

SULPHATE  OF  GLUCINA. 

I.)  normal.  Easily  soluble  in  water.  Less 
Gl, 03,  3  S  03  -f  12  Aq  readily  soluble  in  acidu- 
lated water,  from  which  it 
crystallizes  more  easily  than  from  pure  water. 
Insoluble  in  alcohol.  (Berzelius,  in  his  Lehrb., 
3.  493.)  Easily  soluble  in  water.  Insoluble  in 
absolute  alcohol.  (Weeren.)  Soluble  in  about 
1  pt.  of  water  at  14°;  the  solubility  increases 
with  the  temperature,  and  boiling  water  dissolves 
it  in  almost  all  proportions.  The  presence  of  sul- 
phuric acid  renders  it  less  soluble  in  cold  water. 
Tolerably  soluble  in  alcohol,  unless  this  is  abso-  j  55  \ 
lute,  though  much  less  soluble  in  alcohol  than  in 
water.  (Debray,  Ann.  Ch.  et  Phys.,  (3.)  44.  25.) 


°a  dilute  spirit.     Insoluble  in 

3     .  H  o,  s  03    absolute  alcohol,  or  in  ether. 
(Horsford,  Am.  J.Sci.,  (2.) 
4.  58.) 

II.)  Several  basic  compounds.  (See  Horsford's 
Memoir,  loc.  cit.) 

SULPHATE  OF  GLYCOCOLL  &  OF  POTASH. 
«  C4  H4  N  03,  S  03  ;  C4  H4  N  O8,  K  0,  S  O3  »  Soluble 

in  wa- 
ter, from  which  it  is  precipitated  by  cold  alcohol. 
Soluble  in  warm  dilute  alcohol.  (Horsford,  loc. 
cit.,  p.  69.) 

SULPHATE  of  teroxide  OF  GOLD.  Known  only 
in  sulphuric  acid  solution;  this  is  decomposed, 
with  separation  of  metallic  gold,  on  the  addition 
of  water.  (Pelletier,  Ann.  Ch.  et  Phys.,  (2.)  15. 

SULPHATE  OF  GUANIN.  Decomposed  by 
„  (^eOo''  much  water.  Insoluble  in 

^3  j  £1  N),  .  H  0,  S  03       alcohol> 

SULPHATE  OF  GUANIN  &  OF  SILVER.    Ppt. 

SULPHATE  OF  HARMA'LIN. 

I.)  peracid.     Very  soluble  in  water. 

SULPHATE  OF  HARMIN. 

I.)  normal. 
*2  \  CKJ  H12  (y  i  .  H  0,  S  03  +  2  Aq 

II.)  bi.     Soluble  in  boiling  alcohol. 
*2  {  CM  H12  02"  .  H  0,  H  0,  2  S  03 

SULPHATE  OF  IGASURIN.  Much  less  soluble 
han  the  chlorhydrate  in  water.  Soluble  in  about 
4  pts.  of  boiling,  and  in  about  10  pts.  of  cold 
vater. 

SULPHATE  OF  INDIGO. 
Acid. 

SULPHATE  OF  IODANILIN.     Only  slightly  sol- 

5S12H4l.HO,S03      uble   in,  ??ld.'    somewhat 
c  Hi  more  soluble  in  hot  water. 

It    appears     to    undergo 

martial  decomposition  when  the  aqueous  solution 

s  boiled.    Soluble  in  alcohol.     Insoluble  in  ether. 

(Hofmann,  J.  Ch.  Soc.,  1.  277.) 
SULPHATE    OF    loooCiNCHONiciN.     Soluble 

in  spirit.     ( W.  B.  Herapath,  Phil.  Mag.,  (4.)  16. 


I.)  SULPHATE  OF  IODOCINCHONIDIN (of  Witt- 


Vid.    Sulphlndigotic 


Sulphate  of  glucina  may 'be  completely  precipi-  |  !tein)-     (Herapath,  Phil.  Mag.,  (4.)  16.  pp.  56, 

tated  from  its  aqueous  solution  by  adding  a  suit-         ' 

able  quantity  of  concentrated  acetic  acid.     (Per-   _  II-)    SULPHATE      OF      IoDoCiNCHONiDiN(of 

soz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.)     The 

crystals  effloresce  in  warm  air,  and  melt  in  their 

water  of  crystallization  when  heated. 

II.)  mono.  Insoluble  in  water,  after  it  has  been 
Gl,  03.  S03  ignited.  (Berzelius.)  Soluble  in  wa- 
ter, but  the  concentrated  aqueous  so- 
lution is  decomposed  on  the  addition  of  much 
water.  (Debray,  loc.  cit.)  An  aqueous  solution 
of  sulphate  of  glucina  may  be  rendered  nearly 
triha«ic  by  the  addition  of  an  alkali,  but  the 
product  will  not  bear  large  dilution  with  water. 
(Ordway,  Am.  J.  Sci.,  (2.)  26.  207.) 

SULPHATE  OF  GLUCINA  &  OF  POTASH.    Spar- 
3  (K  0,  8  03) ;  Gl,  03)  3  S  03  -f-  6  Aq     ingly  soluble  in 

cold,  much  more, 

though  still  slowly,  soluble  in  hot  water.  (De- 
bray, Ann.  Ch.et  Phys.,  (3.)  44-  29.)  It  dissolves 
very  slowly,  though  in  considerable  quantity,  in 
water.  (Awdejew.) 

SULPHATE  OF  GLYCOCOLL. 

I.)  Permanent.    Soluble  in  water,  and  in  warm 


II.)    SULPHATE 
Pasteur). 

a  =  active.  Soluble  in  boiling,  less  soluble  in 
"  C57  Hgg  N2  0B I3,  H  0,  2  S  03  +  5  Aq  "  cold  spirit. 

When  crys- 
tals of  this  salt  are  allowed  to  remain  in  their 
mother  liquor  with  an  excess  of  less  than  1%  of 
sulphuric  acid  they  undergo  transformation,  the 
salt  with  9  Aq  being  formed. 

6  =  silky  needles,  feebly  active.  Soluble  in  boil- 
"  CB7  Hgg  N2  05  I3,  H  0,  2  S  03  +9  Aq  »  ing  spirit,  but 

as    this   solu- 
tion cools,  the  active,  5  Aq,  salt  separates  out. 

c  =  olive  colored.     Soluble  in  boiling  spirit,  but 
"  C6T  Hsg  N,  05  I8,  H  0,  2  S  03  +  3  Aq  »     as    this     solu- 
tion cools,  the 

active,  5  Aq,  salt  separates  out.     (W.  B.  Hera- 
path, Phil.  Mag.,  (4.)  16.  59.) 

As  a  class,  the  iodo-salts  [sulphates]  of  the  cin- 
chona alkaloids  all  agree  in  being  more  or  less 
soluble  in  spirit,  from  which  they  are  precipitated 
on  the  addition  of  water ;  they  are  only  slightly 
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soluble  in  dilute  spirit,  and  scarcely  at  all  soluble  and  by  nitric  acid,   even  in   the  cold.     (W.  B. 

in  water,   ether,  oil  of  turpentine,  or  chloroform.  Herapath,  Phil.  Mag.,  (4.)  9.  366  ) 

Acetic   dilute  sulphuric,  or  chlorhydric  acids  have  Aa   a  cla        the  iodo.salts    [suiphates]   of   the 

but  little  action  upon  them,  whilst  nitric  acid  and  cinchona  alkaloids  all  am-ee  in  b,  irU  rrmrP  or  ™- 
concentrated  sulphuric  and  chlorhvdric  acid,  and 


alkaline  solutions,  decompose  them. 
toe.  eft.,  16.  56.) 


(Herapath, 


SULPHATE   OP   loooCiNCHONiN.      Far  more 


HloN,OjI,  HO,  SO,+  6Aq 


spirit 


soluble  in 
than  the  corre- 
sponding compounds  of  quinine,  quinidin,  or 
cinehonidin.  (Herapath,  Phil.  Mag.,  (4.)  16.  pp. 
64,  63.) 

As  a  class,  the  iodo-salts  [sulphates]  of  the 
cinchona  alkaloids  all  agree  in  being  more  or  less 
soluble  in  spirit,  from  which  they  are  precipitated 
on  the  addition  of  water;  they  are  only  slightly 
soluble  in  dilute  spirit,  and  scarcely  at  all  soluble 
in  water,  ether,  oil  of  turpentine,  or  chloroform. 
Acetic,  dilute  sulphuric,  or  chlorhydric  acids  have 
but  little  action  upon  them,  whilst  nitric  acid  and 
concentrated  sulphuric  or  chlorhydric  acid,  and 
alkaline  solutions,  decompose  them. 

The  cinchonin  and  quinidin  salts  dissolve  with 
more  difficulty  [than  the  others],  in  consequence 
of  their  greater  thickness  and  less  extent  of  sur- 
face. (Herapath,  loc.  eft.,  16.  56.) 

SULPHATE  OF  lonoQuiNiciN.  Very  soluble 
in  spirit,  from  which  it  is  readily  precipitated  on 
the  addition  of  water.  (W.  B.  Herapath,  Phil. 
Mag.,  (4.)  16.  65.) 

SULPHATE    OF   loooQuiNioiN.      Soluble  in 

C35H19N204I2,  HO,  S03  +  5Aq     121    pts.    of  spirit 

at    16.67°,    and  in 

31  pts.  of  boiling  spirit.  Water  precipitates  it 
from  the  alcoholic  solution.  (W.  B.  Herapath, 
Phil.  Mag.,  (4.)  16.  62  ;  and  (4.)  14.  225.) 

As  a  class,  the  iodo-salts  [sulphates]  of  the  cin- 
chona alkaloids  all  agree  in  being  more  or  less 
soluble  in  spirit,  from  which  they  are  precipitated 
on  the  addition  of  water;  they  are  only  slightly 
soluble  in  dilute  spirit,  and  scarcely  at  all  soluble 
in  water,  ether,  oil  of  turpentine,  or  chloroform. 
Acetic,  dilute  sulphuric,  or  chlorhydric  acids  have 
but  little  action  upon  them,  whilst  nitric  acid,  and 
concentrated  sulphuric  or  chlorhydric  acid,  and 
alkaline  solutions,  decompose  them. 

The  quinidin  and  cinchonin  salts  dissolve  with 
more  difficulty  [than  the  others],  in  consequence 
of  their  greater  thickness  and  less  extent  of  sur- 
face. (Herapath,  loc.  eft.,  16.  56.) 

SULPHATE     OF    loooQuiNiNE. 


(TIerapathite.) 

'•  Cn7  US,  N2  0B  i^  H  0,  2  S  08  +  6  Aq  » 

(llerapath's  later  analysis) 

N2  |  C40  H24  04vi .  I2,  0,  H  0,  2  S  03  +  10  Aq 
(Herapath's  earlier  analysis.) 


Soluble  in 
about 
1000  pts. 
of  boil- 
ing wa- 
ter. Very 
sparingly 

soluble  in  water,  ether,  or  oil  of  turpentine,  and 

does  not  appear  to  be  any  more  soluble  in  boiling 

ether  or  oil  of  turpentine ;  requiring,  in  any  case, 

about  2000  pts.  of  either  of  these  liquids  for  its 

solution.     Insoluble   in   chloroform.     Soluble   in 

650  pts.  of  alcohol,  of  0.837,  at  13.8°,  and  in  50 

pts.  of  the  same  alcohol  at  boiling.     Soluble  in 

750  pts.  of  acetic  acid,  of  1.042  sp.  gr.,  at  15.5°, 

and  in  60  pts.  of  the  same  acid  when  boiling,  with 

partial  decomposition  after  a  time.     Insoluble  in  - 

cold,  easily  soluble  in  hot  dilute  sulphuric  acid  of    ]  !59»  1Oy'  32bt> 

1.0682  sp.gr.     Readily  soluble  in  sulphuric  acid 

of  1.845  sp.  gr.     Scarcely  at  all  acted   upon  by 

dilute,  but  is  decomposed  by  concentrated  chlor- 
hydric acid.  Decomposed  by  alkaline  solutions, 
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soluble  in  spirit,  from  which  they  are  precipitated 
on  the  addition  of  water;  they  are  only  slightly 
soluble  in  dilute  spirit,  and  scarcely  at  all  soluble 
in  water,  ether,  oil  of  turpentine,  or  chloroform. 
Acetic,  dilute  sulphuric,  or  chlorhydric  acids  have 
but  little  action  upon  them,  whilst  nitric  acid  and 
concentrated  sulphuric  or  chlorhydric  acid,  and 
alkaline  solutions,  decompose  them.  (Herapath, 
Phil.  Mag.,  (4.)  16.  56.) 

SULPHATE  of  protoxide  OF  IRIDIUM.  Soluble 
IrO,  S03  in  water.  (Bcnsclius.) 

SULPHATE  of  sesquioxide  OF  IRIDIUM.  Soluble 
in  nitric  acid. 

SULPHATE   of  binoxide  OF   IRIDIUM.     Easily 
Ir  02, 2  S  03     soluble  in  water,  and  alcohol.     (Ber- 
zelius.) 

SULPHATE  of  protoxide  OF  IRON. 

I.)  mono. 

a  =  Fe  0,  S  03 

100  pts.  of  water  Dissolve  of  the  anhydrous 

at  °C  salt,  Fe  0,  S  03,  pts. 

0° 15.8 

10°  19.9 

12°  21.3 

20°  26.0 

21°  27.4 

30°  32.6 

37°  36.5 

45°  42.9 

55°  .  47.0 

70° 56.5 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 
The  aqueous  solution  saturated  at  its  boiling 
point  (1022°)  contains  64%  of  the  dry  salt;  or 
100  pts.  of  water  at  102.2°  dissolve  177.778  pts.  of 
it ;  or  1  pt.  of  the  dry  salt  is  soluble  in  0.5625  pt. 
of  water  at  102.2°.  (T.  Griffiths,  Quar.  J.  ScL, 
1825,  18.  90.) 

When  sulphate  of  protoxide  of  iron  is  slightly 
calcined,  it  is  rendered,  not  less  soluble,  but  less 
easily  soluble  in  water.  (Barreswil,  C.  R.,  2O. 
1366'.) 

b  =  Fe  0,  S  03  +  Aq 

c  =  Fe  0,  S  03  +  2  Aq    As  sparingly   soluble  as 
gypsum.     (Mitscherlich.) 

d  =  Fe  0,  S  03  +  3  Aq  Soluble  in  water.  (Kane.) 

e  =  Fe  0,  S03  +  4Aq     Separates    from    concen- 
trated  aqueous   solutions 
at  80°. 


f  =  Fe  0,  S  03  +  7  Aq  Pure  compact  crys- 

(Ordinary  commercial  Sulphate  of     t  a  I  s  ,     thoroughly 
Iron.     Green  Vitriol.     Copperas.)    f^   frQm   mo7h/r 

liquor     and     well 

dried,  remain  permanent  for  a  long  time  in  dry 
air,  and  for  a  tolerably  long  time  in  damp  air. 
Soluble  in  1.66  pt.  of  water  at  17°;  or  100  pts. 
of  water  at  17°  dissolve  60.0  pts.  of  it;  or  the 
aqueous  solution  saturated  at  17°  contains  37.5% 
of  it,  or  20.4%  of  the  anhydrous  salt,  and  is  of 
1.2232  sp.  gr.  (H.  Schiff,  Ann.  Ch.  u.  Pharm., 
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Soluble  in  1.642    pt.  of  water  at  10° 

1  .43-2 

15" 

0.868 

25° 

0.655 

32.5° 

0.440 

46.25° 

0.376 

"         60° 

0.394 

70° 

0.375 

83.75° 

0.270 

90° 

0.300 

"     *100° 

Or  100  parts  of  water 

at  10°  dissolve  60.8  pts.  of  Fe  O  S  03 


15°       " 

69.8 

I)  [+7Aq 

1.0( 

25°       " 

115.1 

l.OS 

32.5°    " 

152.2 

" 

1.0$ 

46.25°  " 

227.1 

" 

l.K 

60°         ' 

265.9 

C| 

1.1J 

70° 

253.4 

It 

l.K 

83.75°  ' 

269.8 

" 

1.1* 

90°        ' 

370.3 

" 

l.K 

*100° 

332.9 

" 

i.r 

Or  the  aqueous  solution 
saturated  at  °C 

Contains  percent  of 
Fe  0,  S  03  -f  7  Aq 

1.1! 

1.15 

10°          .     . 

37.84 

(Has 

15° 

41.11 

25° 

53.51 

An  aque 

32.5° 

60.35 

of  sp.  gr 

46.25. 

69.43 

1 

60° 

72.67 

1 

70° 

71.71 

1 

83.753 

72.96 

1 

90° 

78.74 

1 

*100°         .     . 

76.89 

1 

(H.    Schif 

When  the  solution  saturated  at  87.5° 
jcomes  covered  with  a  crystalline  crus 

is  heated  to  100° 
t.    In  determin- 

335.)     From 

ing  the  solubility  at  100°  considerable  difficulty  is  conse- 
quently experienced  in  obtaining  a  clear  liquid.  In  attempt- 
ing to  do  this,  in  the  recorded  instance,  the  temperature 
of  the  solution  fell  to  91.25°,  at  which  it  was  quite  clear  ; 
this  was  again  heated  to  100°,  at  which  temperature  another 
portion  of  the  salt  separated  out,  and  a  part  of  the  liquid 
was  decanted  for  the  experiment  above  given. 

(R.  &  W.  Brandes,  Brandes's  Archiv.,  1824, 
7.  83,  and  fig.)  When  the  7  Aq  salt  is  boiled 
with  an  amount  of  water  insufficient  to  dissolve 
the  whole  of  it,  a  new  white  hydrate  is  formed  and 
separates  out.  In  this  respect  sulphate  of  iron 
resembles  sulphate  of  soda  (with  10  Aq),  and,  as 
is  the  case  with  the  latter,  the  slow  increase  and 
final  decrease  of  its  solubility  as  the  temperature 
rises  may  be  regarded  as  due  to  a  change  of  com- 
position. (R.  &  W.  Brandes,  loc.  cit.)  An  aque- 
ous solution  saturated  at  15°  contains  37.2%  of  it. 
(H.  Schiff;  Ann.  Ch.  u.  Pfiarm.,  1861,  118.  365.) 
Like  sulphate  of  protoxide  of  manganese,  its  sol- 
ubility in  water  increases  with  the  temperature  up 
to  a  certain  point,  87.5°,  and  then  diminishes  as 
the  temperature  is  increased,  although  in  spite  of 
tbis  it  is  much  more  soluble  at  100°  than  at  15°. 
(Brandes,  Popg.  Ann.,  1830,  20.  581,  citing  his 
earlier  memoir,  in  the  Archiv.,  7.  88.) 

Soluble  in  2  pts.  of  cold,  and  in  1  pt.  of  boiling 
water  (Fourcroy)  ;  in  2  pts.  of  water  at  18.75* 
(Abljrom  (Esterr.  Zeitschrift  furPharm.,  8.  201  ; 
in  Canstatt's  Jahresbericht  fur' 1854,  p.  76)  ;  in  6 
pts.  of  water  at  a  moderate  heat,  and  in  0.75  pt. 
of  boiling  water.  (Bergman,  Essays,  1.  184.) 
100  pts.  of  water  at  15.5°  dissolve  45  @  50  pts.  of 
it.  (Ure's  Diet.)  The  aqueous  solution  saturated 
at  10°  contains  51.5%  of  it  (Eller) ;  in  the  cold 
33.33%  (Fourcroy);  at  12.5°,  33.5%.  (Hassenfratz, 
Ann.  de  Chim.,28.  291.) 

After  a  warm  aqueous  solution  has  deposited 
crystal!  on  pooling,  a  fresh  quantity  of  the  latter 
may  generally  be  produced  by  opening  the  vessel 
and  shaking  it,  a  certain  amount  of  supersatura- 


tion  being  liable  to  occur.    (Coxe.)     The  crystals 
melt  in  their  water  of  crystallization  when  heated, 
and  when  this  solution  is  evaporated  to  dryness  a 
white  powder  is  obtained  (b  ?),  which  dissolves  in 
water  very  slowly.     (Berzelius,  Lehrb.) 

An  aqueous  solution  Contains  percent  of  the 

of  sp.  gr.  (at  12.5°)  [crystallized]  salt. 

.0096     ......     2 

.0203  4 

.0314  6 

.0436  8 

.0560  10 

12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
.12031  ......  32 


(Hassenfratz,  Ann.  de  Chim.,  28.  297.) 

Contains  (by  experi- 
ution  ment)  percent  of 

7.2°)  Fe  0,  S  03  +  7  Aq 

1.2332     .....     37.50 
1.1473  25.00 

1.0943  '  16.67 

1.0693  12.50 

1.0450  8.34 

1.0220  .....  4.17 
Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  108. 
From  these  results  Schiff  calculates  the 
following  table  by  means  of  the  formula  :  D  = 
1  +  0.005175  p-4-  0.00003043  p2  —  0.0000000682 
p3  ;  in  which  D  =  the  sp.  gr.  of  the  solution,  and 
p  the  percentage  of  substance  in  the  solution. 

Sp.  gr.  Percent  of 

(at  17.2°).     Fe  0,  S  03  +  7  Aq         Anhydr.  Fe  0,  S  03. 


.0052 

.     .     1      .     .     . 

.     .     .   0.547 

.0105 

2 

1.094 

.0158 

3 

1.641 

.0212 

4 

2.188 

.0266 

5 

2.735 

.0321 

6 

3.282 

.0377 

7 

3.829 

.0433 

8 

4.376 

.0490 

9 

4.923 

.0547 

10 

5.470 

.0605 

11 

6.017 

.0664 

12 

6.564 

.0723 

13 

7.111 

1.0782 

14 

7.658 

1.0842 

15 

8.205 

1.0903 

16 

8.752 

[.0964 

17 

9.299 

1.1026 

18 

9.846 

1.1088 

19 

10.393 

1.1151 

20 

10.940 

1.1214 

21 

11.487 

.1278 

22 

12.034 

1.1343 

23 

12.581 

.1408 

24 

13.128 

.1473 

25 

13.675 

-1539 

26 

14.222 

.1606 

27 

14.769 

.1673 

28 

15316 

.1740 

29 

15.863 

.1808 

30 

16.410 

.1876 

31 

16.957 

.1945 

32 

17.504 

.2014 

33 

18.051 

1.2084 

.     34     , 

18.598 
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Sp.  gr.  Percent  of 

at  17.2°)      Fe  0,  S  03  -f  7  Aq         Auhydr.  Fe  0,  S  0,. 

.2154  .      .       35 19.145 

.2225  36  10.692 

.2296  37  20.239 

.2368  38  20.786 

.2440  39  21.333 

1.2513  .     .       40 21.880 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1859,  110.  73.) 
A  solution  in  alcohol  of  40%  by  weight,  or  0.939 
sp.  gr.,  saturated  at  15°,  contains  0.3%  of  it.  (H. 
Schiff,  Ann.  Ch.  u.  Pharm.,  1861,  118.  365.) 
Insoluble  in  spirit  of  0.905,  or  less,  sp.  gr.  (An- 
thon,  /.  pr.  Ch.,  14.  125.)  When  boiled  with 
alcohol,  the  quadri-hydrated  salt  (e)  is  deposited. 
(Mitscherlich.)  From  the  aqueous.solution,  strong 
alcohol  precipitates  one  of  the  lower  hydrates. 
But  the  7-hydrated  salt  crystallizes  from  dilute 
spirit  acidulated  with  sulphuric  acid.  (Berthe- 
mot.)  Concentrated  sulphuric  acid  also  precipi- 
tates one  of  the  lower  hydrates  from  the  aqueous 
solution. 

Sulphate  of  protoxide  of  iron  may  be  com- 
pletely precipitated  from  its  aqueous  solution  by 
adding  a  suitable  quantity  of  concentrated  acetic 
acid  (Persoz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63. 
444),  so  completely  that  no  trace  of  it  is  left  in 
the  liquid.  (Persoz,  Chim.  Molec.,  pp.  346,  348.) 
The  aqueous  solution  becomes  turbid  when  ex- 
posed to  the  air,  a  basic  salt  of  the  sesquioxide 
being  deposited.  After  a  certain  quantity  of  this 
sediment  has  separated  out,  the  solution  under- 
goes scarcely  any  further  change.  When  toler- 
ably dilute,  it  will  be  found  to  contain  only  an  in- 
significant amount  of  sesquioxide  ;  hence  all  of 
this  oxide  which  forms  must  be  separated  as  a 
basic  salt.  (Otto-Graham.)  Soluble  in  hot  chlor- 
hydric  acid,  the  solution  yielding  crystals  both  of 
the  7  hydrated  and  also  of  the  terhydrated  salt 
(d),  on  cooling.  (Kane.)  Somewhat  soluble  in 
concentrated  sulphuric  acid.  (Bussy  &  Lecanu.) 

II.)  sesqui.  Sparingly  soluble  in  water. 
2FeO,3S03-j-7  Aq  (Bonnsdorff.) 

SULPHATE  of  sesquioxide  OF  IRON. 

I.)  normal  or  ter. 

a  =  anhydrous.  Very  slowly  soluble  in  water, 
Fe203,  3S03  being  frequently  as  difficultly  solu- 
ble as  burnt  alum. 

Rapidly  soluble  in  an  aqueous  solution  of  sul- 
phate of  protoxide  of  iron,  not  only  in  tolerably 
strong  solutions,  but  also  in  solutions  which  con- 
tain only  a  very  small  quantity  of  the  protoxide 
salt,  the  reaction  being  analogous  to  that  which 
occurs  between  the  two  chlorides  of  chromium. 
(Barreswil,  C.  R.,  1845,  20.  1366.) 

6  =  Fe2  03,  3  S  03  +  9  Aq  Deliquescent,  soluble 
in  water. 

The  concentrated  aqueous  solution  does  not 
become  turbid  on  boiling,  but  diluted  solutions  are 
decomposed  by  ebullition,  with  separation  of  an 
insoluble  basic  salt,  and  this  decomposition  is 
more  complete  in  proportion  as  the  solution  is 
more  dilute.  If  the  solution  is  exceedingly  dilute, 
the  basic  salt  will  separate  at  temperatures  below 
that  of  ebullition.  (Schcerer;  H.  Rose,  Pogg. 
Ann.,  83.  147.)  A  solution  of  1  pt.  of  the  salt 
in  100  pts.  of  water  becomes  cloudy  when  heated 
to  76° ;  in  200  pts.  of  water,  at  56° ;  in  400  pts., 
at  47°;  in  800  pts.,  at  40°;  in  1000  pts.,  at  38°; 
and  in  10000  pts.,  at  14°.  If  one  pt.  of  the  salt 
be  dissolved  in  200  pts.  of  water,  one  half  of  the 
oxide  of  iron  is  precipitated  on  boiling,  if  in  400 
pts.  then  1  of  the  oxide  of  iron  is  precipitated,  if 
in  800  pts.  then  -|  of  it  is  precipitated,  if  in  1000 
pts.  then  about  T97  of  it  is  precipitated.  (Schee- 


rer.)  [This  precipitation  occurs  even  in  acid  so- 
lutions, if  they  are  sufficiently  dilute.] 

Largely  soluble  in  alcohol.  (Wenzel,  in  his 
Verwandlschaft,  p.  300  [T.].)  Readily  soluble  in 
spirit.  (Bergman,  Essays,  1.  184.)  Being  the 
only  metallic  sulphate,  with  the  exception  of  that 
of  binoxide  of  platinum,  which  is  readily  soluble 
in  alcohol.  (L.  Gmelin.)  Completely  insoluble  in 
concentrated  sulphuric  acid. 

Sulphate  of  sesquioxide  of  iron  may  be  com- 
pletely precipitated  from  its  aqueous  solution  by 
the  addition  of  a  suitable  quantity  of  concentrated 
acetic  acid.  (Persoz,  Ann.  Ch.  et  Phys.,  1836, 
(2.)  63.  444.) 

An  aqueous  solution  of  sesquisulphate  of  iron, 
especially  if  it  contains  a  little  free  acid,  is  capable 
of  dissolving  most  of  the  metals,  from  silver  down 
to  those  which  have  the  greatest  affinity  for  oxy- 
gen, when  these  are  digested  or  boiled  with  it,  the 
sesquioxide  being  meanwhile  reduced  to  protox- 
ide. (Berzelius,  Lehrb.,  3.  614.) 

II.)  bi. 

a  =  Fe2O3,  2  S  O3     Soluble   in    water,    but   the 

solution    soon    decomposes, 

especially   when   boiled,  or    diluted    with    much 

water.     (Maus-;    Berzelius,   in   his  Jahresbericht, 

14.201.) 

b  =  Fe2  03,  2  S  (33  + 10  Aq  Occurs  as  the  mineral 
Stypticite.  Decom- 
posed by  cold  water,  with  separation  of  a  basic 
salt.  (H.  Rose.) 

Compounds  as  basic  as  Fea  Oa,  2  S  Os  may 
be  obtained  completely  dissolved  in  water.  (Ord- 
way,  Am.  J.  ScL,  1858,  (2.)  26.  202.) 

III.)  sesquibasic.     The  native  compound  (fibro- 

2  Fe2  03, 3  S03  +  18  Aq    ferrile)  is    partially  soluble 

in  cold,  more  readily  solu- 
ble in  boiling  water.     (Prideaux.) 

IV.)  mono.     Ppt. 
Fe2  03,  S  03  +  3  Aq 

V.)  di.     When  precipitated  from  cold  solutions 

2Fe2  03,  S  03  +  6  Aq  it  is  soluble  in  a  concentrated 

solution  of  Fe2  Os,  3  S  Os,  but 

is  insoluble  therein  when  it  has  been  precipitated 

from  hot  solutions.     (Maus,) 

VI.)  tri.     Insoluble  in  water,  tolerably  soluble 

3  Fe2  03,  S  03  -f  4  Aq    in  acids.     (Th.  Scheerer.) 

VII.)  hexa.     Insoluble  in  water.     Slowly  solu- 
6  Fe2  03,  S  03  +  10  Aq  ble  in  warm  chlorhydric  acid. 
(Th.  Scheerer.) 

SULPHATE  of  'protoxide  $•  of  sesqnioxide  OF  IRON. 
I.)    Soluble  in  water.     (Berzelius,  Lehrb.) 
FeO,  S03;  Fe2  03,  3  S  03 

II.)  Absorbs  moisture  and  oxidizes  in  the  air. 
3  (Fe  0,  S  03)  5  2  (Fe2  03, 3  S  03)  +  4  Aq  Soluble  in 

water  acid- 
ulated with  sulphuric  acid.  Insoluble  in  alcohol. 
(Abich.) 

III.)     (Poumarcdc.) 
FeO,S03;  6  Fe2  03,  3S03  + 10  Aq 

IV.)  Soluble  in  water.  (Berzelius,  Lehrb.,  3. 
3  Fe  0,  2S  03  ;  3  (Fe203,  2  S  08)  +  36  Aq  621.) 

SULPHATE  of  protoxide  OF  IRON  &  OF  MAG- 
Fe  0,  S  03  5  Mg  0,  S  03  +  4  Aq  &  14  Aq  NESiA.  Per- 
manent. Sol- 
uble in  water ;  if  the  solution  is  allowed  to  evap- 
orate spontaneously,  the  component  salts  always 
crystallize  apart,  the  double  salt  being  entirely 
decomposed,  but  if  the  solution,  — or  any  mixed 
solution  of  Fe  O,  S  03  and  Mg  O,  S  O3,  —  be 
evaporated  at  a  temperature  above  38°,  the  salt 
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Fc  O,  S  O3;  Mg  O,  S  O3  +  4  Aq  crystallizes  out. 
(Arrott,  Phil.  May.,  1844,  (3.)  24.  502.) 

SULPHATE  of  protoxide  or  IRON,  OF  MAG- 
Fe  0,  S  03  ;  Mg  0,  S  03  ;  2  (K  0,  S  03)  +  12  Aq  NESI  A, 

&  O  P 
POTASH. 

SULPHATE  of  protoxide  OP  IRON,  OF  MANGA- 
Fe  0,  S  03  ;  Mn  0,  S  03  ;  2  (K  0,  S  03)  +  12  Aq  NESE, 

&  OF 

POTASH.  Tolerably  easily  soluble  in  water. 
(Vohl,  Ann.  Ch.  u.  Pharm.,  94.  67.) 

SULPHATE  of  protoxide  OF  IRON,  &  OF  NICK- 
EL. Efflorescent. 

SULPHATE  of  protoxide  OF  IRON,  OF  NICKEL, 
Fe  0,  S  Os  ;  Ni  0,  S  03  ;  2  (K  0,  S  03)  •+  12  Aq  &  OF 

P  O  T- 
A8H. 

SULPHATE  of  protoxide  OF  IRON,  &  OF  POTASH 
FeO,  S08;  KO,S03  +  6Aq     Less  soluble  in  water 
than  protosulphate  of 
iron.     (Link.) 

100  pts.  of  water  Dissolve  of  the  anhy- 

at  °C.  drous  salt,  pts. 

0° 19.6 

10°  25.4 

14.5°  29.1 

16°  30.9 

25°  '    36.5 

35°  41.0 

40°  45.0 

55°  56.1 

65°  59.3 

70° 64.2 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95. 198  and  fig.) 

SULPHATE  of  sesquioxide  OF  IRON,  &  OF  POT- 
ASH. 

I.)  normal. 

a  =  Fe2  03, 3  S  08 ;  K  0,  S  03  +  Aq 

6  =  Fe2  03,  3  S  03 ;  K  0,  S  03  +  3  Aq 

c  =  Fe,  03,  3  S  03  5  K  0,  S  03  +  24  Aq  Soluble  in 
(Potash  Iro'n  Alum.)  5  p  t S  .  of 

water  at 

12.5°.  (Anthon.)  The  salt  is  decomposed  to  No.  4 
when  heated  above  80°,  and  a  similar  decomposition 
occurs  when  the  aqueous  solution  is  heated  to  80°. 
When  the  aqueous  solution  is  mixed  with  sulphu- 
ric acid,  and  evaporated  on  the  water-bath,  the 
terhydrated  salt  (6)  separates  out  as  soon  as  a 
certain  degree  of  concentration  has  been  attained, 
and  as  the  acid  becomes  more  concentrated  the 
monohydrated  salt  (a)  is  precipitated.  (Berze- 
lius,  Lehrb.)  Insoluble  in  alcohol.  (Dumas,  TV.) 

II.)     Insoluble  in  water,  by  which,  however,  it 
2  (Fe,  03, 3  S  03) ;  K  0,  S  03      is     gradually    decom- 
posed.      (Grimm      & 
Ramdohr,  Ann.  Ch.  u.  Pharm.,  98.  131.) 

III.)     Soluble  in  a  neutral  solution  of  potash 
Fe,  03, 2  S  03  5  K  O,  S  O3  +  3  Aq    iron    alum,    but  is 
decomposed  by  wa- 
ter.    (Dumas,  TV.,  7.  85.) 

IV.)  Soluble  in  6  pts.  of  cold  water,  with 
Fe,  O3, 2  S  O3 ;  2  (K  O,  S  O3)  +  6  Aq  subsequent  de- 

composition. 

(Maus.)  Soluble  in  12.75  pts.  of  water  at  10°; 
but  the  solution  is  decomposed  on  boiling.  (An- 
thon.) 

V.)  While  yet  moist  it  is  soluble  in  water,  but 
8  (Fe,  O3, 2  S  O3)  5  2  (K  O,  S  O3)  -f  20  Aq  after  having 

become  dry 

it  is  decomposed  by  water.  The  aqueous  solution 
is*drcomposed  on  standing,  or  quickly  by  boiling. 
Insoluble  in  alcohol.  (Soubeirun.) 


VI.)     Insoluble  in  water. 

3  (2  Fe2  03,  3  S  03)  ;  K  O,  SO3+  18  Aq 

VII.)  Insoluble  in  boiling  water.     Slightly  sol- 

4  (Fe2  O3,  S  O3) ;  K  O,  S  O3  +  9  Aq     uble    in    ehlorhy- 

dric     acid,    more 
readily  soluble  in  aqua-regia.     (Rammelsberg.) 

SULPHATE  of  protoxide  OF  IRON,  OP  POTASH, 
FeO,S03;  2(K'0;S03);  ZnO,S03  +  12Aq  &  OF 

ZINC. 

SULPHATE  of  sesquioxide  OF  IRON,  &  OF  QUI- 
NINE. Nearly  insoluble  in  water.  (Parrish's 
Pharm.,  p.  509.)  Soluble  in  water,  and  alcohol. 

SULPHATE  OF  IRON  &  OF  SILVER. 
I.)     Ppt. 
2  Fe2  03,  S  03  5  7  (2  Ag  O,  S  O3) 

II.)     Soluble  in  1000  pts.  of  water.     (Lavini.) 
2  Fe2  O3,  S  O3  ;  18  (2  Ag  O,  S  O3) 

SULPHATE  of  protoxide  OP  IRON  &  OF  SODA. 
Fe  O,  S  O3 ;  Na  O,  S  O3  +  4  Aq  Permanent.  Soluble 
in  water.  It  crystal- 
lizes out  as  such  when  the  aqueous  solution  is 
evaporated  at  55°  •,  but  when  the  solution  is  al- 
lowed to  evaporate  spontaneously  the  component 
salts  crystallize  out  separately.  (Arrott.) 

SULPHATE  of  sesquioxide  OF  IRON  &  OF  SODA. 
4(Fe2  O3,  S  O3) ;  Na  0,  S  O3+  9  Aq  Insoluble  in  wa- 
t  e  r .  Sparingly 
soluble  in  chlorhydric  acid.  (Th.  Scheerer.) 

SULPHATE  of  protoxide  OF  IRON  &  OF  ZINC. 
Fe  O,  S  O3  ;  Zn  O,  S  Os+  14  Aq  Permanent.  As 
soluble  as  sulphate 
of  zinc.  (Thomson.) 

SULPHATE  OF  JERVIN.  Very  sparingly  solu- 
ble in  water,  and  the  mineral  acids.  Soluble  in 
alcohol. 

SULPHATE  OP  LANTHANUM. 

I  )  normal. 

a  =  anhydrous.  Much  less  soluble  in  loarm 
than  in  cold  water.  When  the  anhydrous  salt  in 
fine  powder  is  added  by  small  portions  to  water, 
the  temperature  of  which  is  2°  @  3°,  and  agitated 
therewith  while  the  vessel  which  contains  the  mix- 
ture is  cooled  so  that  the  temperature  shall  not 
rise  above  13°,  1  pt.  of  the  salt  dissolves  in  less 
than  6  pts.  of  water,  and  so  long  as  the  tempera- 
ture is  no  higher  than  13°  this  solution  may  be 
preserved  unchanged.  But  if  the  solution  be 
heated  to  30°  a  3-hydrated  salt  begins  to  separate 
out,  and  in  the  course  of  a  few  minutes  the  solu- 
tion will  have  become  almost  completely  solid. 
Even  when  the  solution  is  cooled,  as  soon  as  the 
crystallization  has  commenced,  this  will  not  be 
retarded,  but  goes  on  as  before,  until  completed  ; 
and  when  a  solution  is  heated  to  12°  @  14°  at  a 
single  point,  the  crystallization  spreads  at  once 
through  the  portions  of  the  solution  which  have 
not  been  warmed.  (Mosander,  in  Berzelius's 
Lehrb.,  3.  528.) 

b  :=  hydrated.  Soluble  in  42.5  pts.  of  water  at 
?  -|- 3  Aq  23°,  and  115  pts.  of  water  at  100°. 
(Mosander.  Berzelius's  Lehrb  )  The 
anhydrous  salt  is  easily  soluble  in  water  at  5°  @ 
6°,  but  at  higher  temperatures  the  solution  is 
readily  precipitated,  even  when  heated  to  less  than 
30°.  (Marignac  (citing  Mosander),  Ann.  Ch.  et 
Phys.,  (3.)  27.  224.)  Sulphate  of  lanthanum  is 
less  soluble  than  sulphate  of  didymium  in  a  neu- 
tral solution,  but  is  more  soluble  than  the  latter 
in  an  acid  solution.  (Watts,  J.  Ch.  Soc.,  2.  145.) 
At  a  strong  red  heat  sulphate  of  lanthanum  is 
converted  into  an  insoluble  basic  salt,  half  of  its 
acid  being  expelled. 
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SULPHATE  OF  LANTHANUM  &  OF  POTASH. 
Sparingly  soluble  in  water.  Almost  insoluble  in 
a  saturated  aqueous  solution  of  sulphate  of  pot- 
ash. (Mosander.) 

SULPHATE  OF  LEAD.  Soluble  in  13000  pts. 
Pb  O,  S  O3  of  water  at  15°.  (Krcmers,  Poyy.  Ann., 
85.  247.)  More  soluble  than  sulphate 
of  baryta,  less  soluble  than  sulphate  of  strontia  in 
water.  Soluble  in  22816  pts.  of  water  at  11°,  and 
in  36504  pts.  of  water  acidulated  with  sulphuric 
acid.  Much  more  soluble  in  solutions  of  ammo- 
niacal  salts,  from  which,  however,  it  is  reprecipi- 
tated  on  adding  an  excess  of  sulphuric  acid,  so 
that  in  a  solution  containing  a  considerable  quan- 
tity of  nitrate  of  ammonia,  and  some  acetate  of 
ammonia  which  had  been  strongly  acidulated  with 
sulphuric  acid,  scarcely  any  more  of  it  was  found 
dissolved  than  if  the  ammonia  salts  had  not  been 
present.  (Fresenius,  Ann.  Ch.  u.  Pharm.,  1846, 
59.  125.)  Soluble  in  1200  pts.  of  water,  but  is 
more  soluble  in  water  containing  nitric  acid. 
(Kirwan,  in  his  Mineralogy,  2.211  [T .].)  Scarcely 
at  all  soluble  in  water  or  acetic  acid.  (Bergman, 
Essays,  1.  140.)  No  more  soluble  in  water  acid- 
ulated with  acetic  acid  than  in  pure  water.  (G. 
Bischof,  Schweigger's  Journ.  fur  Ch.  u.  Phys., 
1827,  51.  230.)  1  pt.  of  ignited  sulphate  of  lead 
dissolves,  at  12.5°,  in  172  pts.  of  dilute  nitric  acid 
of  1.144  sp.  gr.  On  adding  to  1054  grains  of  this 
solution  12  ounces  of  water,  by  small  portions,  no 
precipitate  was  produced  at  any  time ;  the  dilute 
solution  thus  obtained  afforded  a  precipitate  when 
treated  with  free  sulphuric  acid.  (G.  Bischof, 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  1827,  51. 
pp.  233-237.) 

Insoluble,  or  almost  insoluble,  in  absolute  alco- 
hol, and  in  spirit.  Of  the  ammonia  salts,  the 
nitrate,  acetate,  and  tartrate  are  especially  well 
fitted  to  serve  as  solvents  of  sulphate  of  lead,  the 
two  last  named  should  be  made  strongly  alkaline 
by  adding  ammonia  before  they  are  used.  (Wac- 
kenroder.)  Soluble  in  hot  concentrated  chlorhy- 
dric  acid.  Soluble  in  nitric  acid,  the  more  readily 
in  proportion  as  this  is  more  concentrated  or 
wanner.  It  is  not  repreeipitated  from  the  nitric 
acid  solution  by  the  addition  of  water,  but  is  pre- 
cipitated by  dilute  sulphuric  acid  when  this  is 
added  in  sufficient  quantity.  Sparingly  soluble 
in  concentrated  sulphuric  acid,  from  which  it  is 
partially  precipitated  by  diluting  with  water,  or 
completely  by  adding  alcohol.  Easily  soluble  in 
hot  potash,  or  soda-lye.  (Fresenius,  Quant.,  p. 
143.) 

Difficultly,  but  completely,  soluble,  and  in  no 
inconsiderable  quantity,  in  dilute  nitric  acid.  From 
this  solution  it  may  be  reprecipitated  by  adding 
a  sufficient  quantity  of  dilute  sulphuric  acid,  but 
not  by  solutions  of  alkaline  sulphates,  or  at  least 
only  incompletely,  nor  is  any  precipitate  produced 
by  'chlorhydric  or  phosphoric  acids.  Tartaric 
acid,  on  the  other  hand,  when  added  in  sufficient 
quantity,  occasions  a  precipitate.  ( Wackenroder, 
Ann.  Ch.  u.  Pharm.,  41.  pp.  319,  320.)  Slightly 
soluble  in  warm  nitric  acid,  but  not  when  the  acid 
is  dilute.  (H.  Rose,  TV.) 

Concentrated  sulphuric  acid  dissolves  0.005  pt. 
of  sulphate  of  lead.  (Ure,  Quar.  J.  Sci.,  1817, 
4.  118.)  More  soluble  in  the  oil  of  vitriol  of  com- 
merce than  in  a  more  concentrated  acid,  but  below 
this  it  is  less  soluble  the  more  dilute  the  acid  is. 
(Hayes.)  Soluble  in  a  warm  solution  of  caustic 
ammonia,  separating  out  on  cooling.  (Wittstein.) 

When  recently  precipitated  it  is  somewhat  sol- 
uble even  in  a  cold  aqueous  solution  of  chloride 
of  ammonium,  but  may  be  completely  reprecipi- 


tated by  adding  an  excess  of  caustic  ammonia. 
(Brett//'/,//.  J%.,  1837,  (3.)  10.  pp.  96,  99.) 
Soluble  in  an  aqueous  solution  of  chloride  of  am- 
monium at  12.5°®  25°,  the  filtered  solution  depo.-irs 
crystals  of  chloride  of  lead.  (Weppen,  from  Arch, 
(/.'/'harm.,  (2.)  9.236  ;  in  J.pr.  Ch.,  1837,11.  183.) 
Readily  soluble  in  aqueous  solutions  of  chloride  of 
ammonium  and  of  nitrate  of  ammonia.  (Bolley, 
Ann.  Ch.  u.  Pharm.,  91.  115.)  Soluble  in  aqueous 
solutions  of  acetate  and  nitrate  of  ammonia  ;  1  pt. 
of  the  ignited  salt  dissolving  at  12.5°  in  47  pts.  of 
a  solution  of  acetate  of  ammonia  of  1.036  sp.  gr. ; 
and  in  969  pts.  of  a  concentrated  solution  of  ni- 
trate of  ammonia  of  1.29  sp.  gr.  From  the  solu- 
tion in  acetate  of  ammonia  the  sulphate  of  lead 
may  be  reprecipitated,  for  the  most  part,  by  adding 
an  excess  of  free  sulphuric  acid,  or  sulphate  of 
potash  ;  from  the  solution  in  nitrate  of  ammonia 
an  excess  of  sulphate  of  potash  precipitates  the 
sulphate  of  lead  almost  entirely,  but  free  sulphu- 
ric acid  occasions  no  precipitate.  (G.  Bischof, 
Schweigger's  Journ.  fur  Ch.  u.  Phys.,  1827,  51. 
pp.  231  -  233,  236.)  Soluble  in  an  aqueous  solu- 
tion of  acetate  of  ammonia  at  18.8°  (a)  25°,  and  is 
not  precipitated  by  a  small  quantity  of  sulphuric 
acid  from  a  solution  of  acetate  of  lead  mixed  with 
acetate  of  ammonia.  When  the  solution  of  sul- 
phate of  lead  in  acetate  of  ammonia  is  evaporated 
to  dryness  at  a  gentle  heat,  the  residue  may  be  , 
completely  redissolved  by  a  small  quantity  of  wa- 
ter. (Weppen,  from  Arch.  d.  Pharm.,  (2.)  9. 
236;  in  J.pr.  Ch.,  1837,  11.  182.)  Soluble  in  an 
aqueous  solution  of  sulphate  of  ammonia.  (H. 
Rose,  TV.)  Also  soluble  in  a  hot  solution  of  sue- 
cinate  of  ammonia.  (Wittstein.)  Easily  soluble 
in  aqueous  solutions  of  the  acetates  of  ammonia, 
soda,  potash,  lime,  alumina,  and  magnesia.  (Mer- 
cer, Rep.  Br.  Assoc.,  1844,  p.  32.)  Very  easily 
and  abundantly  soluble  in  an  aqueous  solution  of 
normal  tartrate  of  ammonia,  a  concentrated  solu- 
tion coagulating,  after  a  time,  to  a  stiff  jelly. 
(Woehler,  Ann.  Ch.  u.  Pharm.,  1840,  34.  235.) 
Even  when  in  its  native  crystalline  condition,  it 
is  readily  soluble  in  an  aqueous  solution  of  citrate 
of  ammonia.  (J.  Lawrence  Smith,  Proc.  Amer. 
Assoc.,  and  Am.  J.  Sci,,  (2.)  20.  244.)  Slightly 
decomposed  by  a  solution  of  chloride  of  sodium. 
(Bley.)  1  litre  of  water  saturated  with  chloride 
of  sodium,  marking  25°  B.,  dissolves  about  0.66 
grm.  of  sulphate  of  lead;  on  being  left  to  itself 
this  solution  deposits  crystals  of  a  double  com- 
pound of  chloride  and  sulphate  of  lead  in  the 
course  of  several  days.  (Becquerel,  C.  It..  1845, 
20.  1523.)  Completely  soluble  in  a  tolerably 
concentrated  aqueous  solution  of  hyposulphite  of 
soda,  especially  if  this  be  heated  to  30°  @  36°,  but 
at  the  temperature  of  boiling,  and  at  the  ordinary 
temperature  after  a  time,  a  certain  amount  of  de- 
composition ensues.  (Lcewe,  J.  pr.  Ch.,  1858,74. 
348.)  Insoluble  in  a  solution  of  acetate  of  lead. 
(J.  Lawrence  Smith,  Am.  J.  Sci.,  (2.)  16.  54.) 
Not  precipitated  from  solutions  containing  the 
normal  tartrates,  or  acetate  of  soda.  (Spiller.) 

Sparingly  soluble  in  hot  chlorhydric  acid. 
(Hayes.)  Tolerably  abundantly  soluble  in  con- 
centrated chlorhydric  acid,  especially  when  this  is 
hot :  crystals  of  chloride  of  lead  separate  from 
this  solution  as  it  cools.  (Berzelius,  Lehrb.)  It 
does  not  dissolve  in  cold  dilute  chlorhydric  acid. 
(H.  Rose,  TV.)  Soluble  in  172  pts.  of  nitric  acid, 
of  1.144  sp.  gr.,  at  12.5°.  (Bischof.)  Water  does 
not  render  this  solution  turbid,  but  sulphuric  acid 
precipitates  it  completely;  it  is  likewise  precipi- 
tated by  carbonate  of  ammonia.  (Bischof.)  Di- 
lute nitric  acid  also  dissolves  it,  though  slowly ; 
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the  solution  is  not  precipitated  by  phosphoric  or 
chlorhydrii:  acid,  and  but  very  slightly,  if  at  all, 
by  alkaline  sulphates  ;  it  is  precipitated,  however, 
by  tartaric  acid,  and  more  especially  by  dilute 
sulphuric  acid.  (Wackenroder,  Ann.  Pharm.,  41. 
310.)  Soluble  in  nitric  acid,  from  which  nitrate 
of  lead  precipitates  a  portion  of  it.  (Gladstone.) 
Slightly  soluble  in  warm  concentrated  acids,  from 
which  ft  is  precipitated  in  part  by  water. 

No  more  soluble  in  a  solution  of  sulphate  of 
zinc  acidulated  with  sulphuric  acid  than  it  is  in 
the  latter  by  itself.  (Eliot  &  Storer,  Mem.  Amer. 
Acad.,  1860  (N.  S.),  8.  61.) 

Decomposed  when  boiled  with  aqueous  solu- 
tions of  the  carbonates  of  potash,  soda,  and  am- 
monia, with  formation  of  insoluble  carbonate  of 
lead.  (Persoz,  C/iim.  Mole'c.,  p.  384.)  Decom- 
posed by  an  aqueous  solution  of  carbonate  of 
ammonia.  (Weppen,  from  Arch.  d.  Pharm.,  (2.) 
9.236;  in  J.  pr.  Ch.,  1837,  11.  183.)  Decom- 
posed by  long-continued  boiling  with  solutions 
of  those  alkaline  salts  the  acids  of  which  form 
sparingly  soluble  compounds  with  lead,  as,  for 
example,  the  alkaline  carbonates,  oxalates,  and 
chromates,  bat  it  is  not  easy  to  attain  eomplete 
decomposition  in  this  manner.  (Berzelius,  Lehrb., 
3.  720.)  Completely  decomposed,  even  at  ordi- 
nary temperatures,  by  solutions  of  the  mono  and 
bicarbonates  of  the  alkalies.  The  former  dissolve 
some  oxide  of  lead  in  this  case,  the  latter  none. 
(H.  Rose,  Poqq.  Ann.,  95.  426.)  An  equivalent 
of  sulphate  of  lead  may  be  completely  decom- 
posed by  an  equivalent  of  an  alkaline  carbonate 
in  aqueous  solution.  (Malaguti,  Ann.  Ch.  et 
Phi/s.,  (3.)  51.  347.)  About  equally  soluble  with 
carbonate  of  lead  in  water,  but  much  more  soluble 
than  the  latter  in  alkaline  solutions.  (Dulong, 
Ann.  de  Chim.,  82.  290.)  More  soluble  than 
chloride  of  lead  in  alkaline  solutions.  (Berthol- 
let.)  1  pt.  of  nitrate  of  lead  still  gives  a  precipi- 
tate with  sulphuric  acid  in  presence  of  20000  pts. 
of  water  (Pfaff ;  Harting)  ;  and  with  sulphate  of 
soda  in  25000  pts.  of  water.  (Lassaigne.) 

SULPHATE  OF  LEAD  &  OF  POTASH.  Slowly 
decomposed  by  water.  (Trommsdorff.) 

SULPHATE  OF  LEAD  &  OF  SODA. 

SULPHATE  OF  LEUCIN.  Soluble  in  concen- 
trated sulphuric  acid  ;  less  soluble,  or  insoluble,  in 
absolute  alcohol. 

SULPHATE  OF  LIME. 

I.)  anhydrous.  Unites  with  water  very  slowly. 
CaO,  S03  Totally  insoluble  in  water  at  about 
150°.  "(Couste',  Ann.  des  Mines,  1854, 
(5.)  5.  144,  note  [see  also  under  No.  3]  ;  Sul- 
livan, Rep.  Br.  Assoc.,  1857,  p.  59.)  Sulphate  of 
lime  is  precipitated  in  the  anhydrous  state  from 
superheated  liquors.  (De  Senarmont,  Ann.  Ch. 
et  /%».,  1850,  (3.)  3O.  145.)  Anhydrite  is  sol- 
uble in  492.2  pts.  of  water  at  15°  @  20°.  (Tipp.) 

II.)  Less  soluble  than  ordinary  gypsum  in  wa- 
2  (Ca  0,  S  08)  +  Aq    ter.     [Has    been    studied     by 
Johnston  ;  also  by  Millon,  Ann. 
Ch.et  Phys.,  (3.)  19.  221 ;  compare  Couste,  inf.] 

III.)     Permanent. 

•im.) 
CaO,  S03  +  2  Aq 


100  pts.  of  water 

Dissolve  of  the  an- 

at °C. 

hydrous  salt,  pts. 

0°           .     . 

.     .     .        0.205 

5° 

0.219 

12° 

0.233 

20° 

0.241 

30° 

0.249 

35° 

0.254 

40° 

0.252 

50° 

0.251 

60° 

0.248 

70° 

0.244 

80° 

0.239 

90° 

0.231 

100°     . 

0.217 

(Poggiale,  Ann.  Ch.  et  Phys.,  (3.)  8.  pp.  469,  471.) 

When  a  solution  of  sulphate  of  lime,  even  if 
very  dilute,  is  heated  to  100°  or  higher,  a  consid- 
erable precipitate  will  be  formed.  (Graham,  Phil. 
Mag.,  1827,  (2.)  2.  23  ;  see  also  No.  I.)  Soluble 
in  388.3  pts.  of  water  at  15°  (S>  20°,  whether  gyp- 
sum or  anhydrite  are  taken  for  the  experiment. 
(Tipp,  cited  in  Wittstein's  Handw.) 

Soluble  in  380  pts.  of  cold,  and  388  pts.  of 
boiling  water  (Giese) ;  in  500  pts.  of  water,  either 
hot  or  cold  (Fourcroy)  ;  in  500  pts.  of  water  at 
a  moderate  heat,  and  in  450  pts.  of  boiling  water 
(Bergman,  Essays,  1.  180) ;  in  461  pts.  of  water 
at  the  ordinary  temperature,  and  in  from  458  to 
461.4  pts.  of  boiling  water,  i.  e.  it  is  equally  solu- 
ble at  the  ordinary  temperature  and  at  boiling,  as 
is  also  proved  by  the  fact  -that  the  hot  aqueous 
solution  deposits  nothing  on  cooling.  (Bucholz, 
Gehlens  News  all.  Journ.  der  Chemie,  1805,  5.  164.) 
Soluble  in  332  pts.  of  water  at  all  temperatures 
(Lassaigne) ;  this  statement  has  been  contradicted 
by  Poggiale  (vid.  supra],  who  asserts  that  the 
maximum  solubility  is  at +35°,  at  which  tempera- 
ture 1  pt.  of  the  salt  dissolves  in  393  pts.  of  water;  the 
solubility  decreases  on  elevating  or  depressing  the 
temperature,  so  that  at  0°  1  pt.  of  the  salt  is  solu- 
ble in  488  pts.  of  water,  and  at  100°  1  pt.  is  solu- 
ble in  460  pts.  of  water. 

Soluble  in  438  pts.  of  water.  (Anthon,  Pharm. 
Centrallblatt,  1847,  p.  827.)  100  pts.  of  water  at 
15.5°  dissolve  0.2  pt.  of  it,  and  at  100°,  0.22  pt. 
(Ure's  Diet.)  Soluble  in  250  <©  300  pts.  of  water 
(Dumas,  Tr.,  6.  276) ;  more  soluble  in  water 
acidulated  with  sulphuric,  chlorhydric,  or  nitric 
acids. 

More  soluble  in  aqueous  solutions  of  chloride 
of  ammonium  than  in  pure  water.  (A.  Vogel.) 
When  a  solution  of  sulphate  of  lime  in  chloride 
of  ammonium  is  evaporated  and  then  set  aside 
to  cool,  or  when  the  solution  is  allowed  to  evap- 
orate spontaneously,  a  quantity  of  the  sulphate  of 
lime  separates  out,  pure  and  in  well-formed  crys- 
tals. (Storer.)  More  soluble  in  an  aqueous  so- 
lution of  chloride  of  sodium  than  in  pure  water. 
(Trommsdorff.)  Very  easily  soluble  in  an  aqueous 
solution  of  chloride  of  sodium,  and  is  not  repre- 
cipitated  on  the  addition  of  dilute  sulphuric  acid. 
(Wackenroder,  Ann.  Ch.  u.  Pharm.,  41.  316.) 
Soluble  in  122  pts.  of  a  saturated  aqueous  solution 
of  chloride  of  sodium.  (Anthon.)  Insoluble  in 
concentrated  aqueous  solutions  of  chloride  of  so- 
dium, but  is,  nevertheless,  more  soluble  in  dilute 
solutions  than  it  is  in  pure  water.  (Dumas,  Tr., 
6.  153.)  The  maximum  solubility  of  sulphate 
of  lime  in  saline  water  (at  least  in  that  of  the 
saline  at  Moutiers)  is  in  that  of  1.033  sp.  gr. 
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In  a  liquor  Are  dissolved  pts. 

marking  °B.  of  sulphate  of  lime. 

0° 00033 

2°  0.0043 

5°  0.00605  (maximum) 

15°  0.0043 

27° 0.0000 

(Berthier,  cited  by  Dumas,  Tr.,  Q.  335.) 
Less  soluble  in  hot  than  in  cold  water,  or  sea- 
water.  At  temperatures  superior  to  100°  the  solu- 
bility of  sulphate  of  lime  in  sea-water  diminishes 
very  nearly  proportionally  to  the  augmentation  of 
temperature. 

Solubility  of  Sulphate  of  Lime  in  Sea-water  at 
Temperatures    above  103°. 

Sea-water  saturated  with 
Under  a  pressure  Ca  0,  S  03 

of  atmospheres.        Marks  °B.       Contains  in  solu- 
(at  15°  C). 


At°C. 


.25 
.25 
.25 
.50 
.50 
.50 


2 
2 

2.5 
2.5 


12.5° 
12° 
11° 
10° 

9° 

8° 

7° 

6° 

5° 

4° 

3° 

2° 


tion  percent  of 
Ca  0,  S  03. 

.  0.500 
0.477 
0.432 
0.395 
0.355 
0.310 
0.267 
0.226 
0.183 
0.140 
0.097 
0.060 

.      0.023 


103.00° 
103.80° 
105.15° 
108.60° 
1 1 1 .00° 
113.20° 
115.80° 
118.50° 
121  20° 
1  24.00° 
127.90° 
130.00° 
133.30° 

This  table  expresses,  for  example,  the  fact  that 
when  sea-water  is  boiled  under  a  pressure  of  1  at- 
mosphere, or  at  103°,  it  will  become  saturated 
with  sulphate  of  lime  when  its  density  has  been 
elevated  to  12.5°B.,  and  will  then  contain  0.5%  of 
the  sulphate  ;  at  1.25  atmosphere,  or  108.6°,  the 
water  will  be  saturated  with  sulphate  when  it 
marks  10°  B.,  and  will  then  contain  0.395%  of  this 
salt ;  at  a  pressure  of  2  atmospheres,  or  124°,  sea- 
water,  in  its  natural  state,  and  without  having  been 
subjected  to  any  concentration,  is  very  near  the 
point  at  which  saturation  occurs,  for  this  natural 
water  marks  3°  @  3.5°  B.,  and  in  the  cited  case 
saturation  occurs  at  a  concentration  of  4°.  ( Couste, 
loc.  infra  cit.)  Sulphate  of  lime  becomes  com- 
pletely insoluble,  either  in  fresh  or  sea-water,  at 
temperatures  between  140°  and  150°.  If  a  solu- 
tion of  it  be  exposed  to  these  temperatures  the 
whole  of  the  sulphate  will  be  precipitated  either  in 
small  crystals  or  very  thin  films,  according  as  it 
is  more  or  less  abundant  in  the  solution.*  The 

*  In  experimenting  upon  the  point  at  which  sulphate  of 
lime  is  completely  insoluble  Couste  added  to  100  cc.  of 
distilled  water   2  drops  of  sea-water  (natural),  marking 
4.25°  B.,  each  drop  forming  0.068  cc.,  and  the  two  drops 
consequently  containing  2  X  0.068  X  0.0015  =  0.0002  cc.  \ 
of  sulphate  of   lime  ;    the  mixture  therefore    containing  | 
0.000002  of  this  salt.    A  portion  of  this  mixture  being  ex- 
posed in  a  sealed  tube  to  a  temperature  of  140°  during  15 
minutes,  a  deposit  of  exceedingly  thin  films  of  sulphate  of  j 
lime  could  be  detected  floating  in  the  liquid. 

A  similar  experiment  was  made  with  a  mixture  of  100 
cc.  of  distilled  water  and  2  drops  of  another  mixture  con- 
taining JL.  of  sea-water.  The  mixture  employed  conse- 
quently contained  a  proportion  of  sulphate  of  lime  ex- 
pressed by  the  equation  °-068  X  &  X_0^=  Q.00000005.  ! 

At  the  end  of  30  minutes  the  presence  of  minute  pellicles, 
like  those  of  the  previous  experiment,  was  detected. 

Sulphate  of  lime  may  consequently  be  considered  as  to- 
tally insoluble  in  sea-water,  and  d  fortiori,  in  fresh  water, 
at  temperatures  between  140°  and  150°.  When  a  solution  of 
carbonate  of  lime  in  an  aqueous  solution  of  sulphate  of  am- 
monia, or  of  sulphate  of  soda,  potash,  or  magnesia,  is  grad- 
ually healed  to  ISO3  (ft  140°,  crystals  of  sulphate  of  lime 
separate  out,  and  the  liquid  becomes  alkaline.  (Couste, 
loc.  cit.,  pp.  143,  144.) 


sulphate  thus  precipitated  redissolves  after  the 
solution  has  cooled,  but  so  much  the  more  slowly 
in  proportion  as  the  temperature  at  which  it  wa's 
precipitated  is  more  elevated.  That  which  has 
been  precipitated  at  150°  requires  several  (5  (5>  6) 
days  in  order  to  redissolve,  and  this  even  when 
the  proportion  of  the  precipitate  is  very  small  as 
compared  with  that  of  the  water.  (Couste,  Ann. 
des  Mines,  1854,  (5.)  5.  pp.  80,  140-144.) 

All  that  has  been  said  concerning  the  solubility 
of  sulphate  of  lime  in  sea-water  at  temperatures 
above  130°  applies  as  well  to  fresh  water.  (Couste, 
loc.  cit.,  p.  144.) 

Since  sulphate  of  lime  is  not  deposited  from  its  solution 
in  sea-water  until  this  has  arrived  at  a  certain  degree  of 
concentration,  i.  e.  12°  (ft  13°  B.,  when  the  ebullition  is 
effected  in  free  air,  it  would  seem  as  if  all  incrustation  of 
steam-boilers  fed  with  sea-water  might  be  prevented  by 
maintaining  the  water  in  the  boiler  at  a  state  of  concentra- 
tion inferior  to  the  degree  which  corresponds  to  its  satura- 
tion with  sulphate  of  lime.  A  result  which  would  be 
attained  by  evacuating  the  water  of  the  boiler,  in  such  pro- 
portion, relatively  to  the  water  injected,  that  the  quantity  of 
sulphate  of  lime  thrown  out  shall  be  at  least  equal  to  the 
quantity  of  sulphate  introduced  in  the  feed-water.  That 
is  to  say,  P  being  the  weight  of  the  water  injected  in  a  given 
time,  p  that  of  the  water  evacuated  in  the  same  time  ;  n 
the  proportion  of  the  sulphate  of  lime  contained  in  the  feed- 
water,  N  the  analogous  proportion  in  water  concentrated  to 
such  an  extent  as  to  be  saturated  with  sulphate  of  lime  ;  it 
would  be  sufficient  to  make  p  ^>—  P. 

In  order  that  this  principle  may  be  applicable  it  is  evi- 
dently necessary  that-?  must  be  a  small  fraction.  A  con- 
dition which  is  tolerably  well  fulfilled  by  sea-water,  for, 
admitting  all  the  lime  to  be  in  the  state  of  sulphate,  natural 
sea-water,  or  that  at  3°  B.  contains  0.097  percent  of  sul- 
phate of  lime,  and  this  same  water,  brought  to  a  state  of 
saturation  as  regards  the  sulphate,  by  boiling  down  in  free 
air,  i.  e.  to  12.5°  B.,  contains  0.5  percent  of  sulphate  of 

lime.    In  this  case,  then,     -  =  .0-_Q97    Or  <^1 

N  0-5M  \5 

But  N  diminishes  rapidly  in  proportion  as  the  tempera- 
ture, or  pressure,  at  which  the  ebulliiion  takes  place  is  in- 
creased. Its  value  is  still  tolerably  large  when  the  ebullition 
occurs  under  a  pressure  of  1.25  atmosphere  (109°),  which 
is  the  case  with  low-pressure  boilers,  but  for  pressures 
above  2  @  3  atmospheres  (121°  and  135°) 'the  values  of  N 
are  inferior  to  those  of  n. 

As  for  fresh  waters,  the  principle  of  evacuation  is  inap- 
plicable to  them,  because,  on  the  one  hand,  they  dissolve 
very  little  sulphate  of  lime  (less  than  0.003-  percent  in  the 
cold),  and,  on  the  other,  they  always  contain  carbonate  of 
lime,  against  which  evacuation  is  of  no  service. 

It  is  therefore  necessary  to  conclude  that  the  principle  of 
evacuation  is  only  applicable  to  boilers  fed  with  sea-water, 
and  even  then  only  to  those  which  are  worked  at  low  press- 
ures. But  in  practice  this  theoretical  assumption  is  not 
completely  efficacious,  it  being  found  that,  while  evacuation 
hinders  incrustation  of  those  parts  of  the  boiler  which  are 
indirectly  heated,  i.e.  heated  only  by  the  contact  of  smoke  and 
gaseous  products  of  combustion,  i'  is  powerless  to  prevent 
the  incrustation  of  the  surface  which  is  heated  directly,  by 
the  radiant  heat  of  the  fire  and  contact  of  the  flame  ;  for  the 
heat  being  very  intense  in  the  latter  case,  the  layer  of  water 
next  in  contact  with  the  walls  of  this  portion  of  the  boiler 
is  heated  above  the  limit  of  concentration,  and  deposits 
some  of  its  sulphate.  (Couste,  Jltm.  des  Mines.  1854,  (5  ) 
5.  pp.  82,  etseq.,  145-147.) 

[A  remarkable  feature  in  the  precipitation  of 
sulphate  of  lime  from  its  solutions  when  these  are 
heated,  and  which  appears  to  have  been  over- 
looked by  previous  observers,  is  the  fact  that,  when 
once  the  precipitation  has  been  commenced  by  the 
application  of  heat,  it  will  continue  long  after  the 
source  of  heat  has  been  removed  and  the  temperature 
has  fallen  to  that  of  ordinary  air.  Thus,  in  one 
of  many  experiments,  a  quantity  of  brine  from  the 
salt-works  at  Syracuse,  N.  Y.,  was  heated  in  a 
small  close  boiler  during  five  minutes  to  143°.  On 
allowing  the  liquor  to  flow  out  at  this  temperature 
it  was  very  cloudy,  like  milk,  from  suspended  sul- 
phate of  lime.  One  portion  of  it  was  filtered  hot, 
another  portion  after  it  had  become  cold,  and  in 
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both  instances  the  clear  filtrate  became  blue  in  the 
course  of"  a  few  minutes,  and  at  the  end  of  24  hours 
had  deposited  a  large  quantity  of  an  amorphous 
powder.  The  hearing  of  this  point  upon  the  ques- 
tion of  evacuating  steam-boilers  is  obvious.  (Sto- 
rer,  unpublished  experiments  made  in  1857.).] 

More  soluble  in  solutions  of  sulphate  of  soda 
(O.  Henry),  and  succinate  of  ammonia  (Wittstein), 
than  in  pure  water.  Soluble  to  a  very  consider- 
able extent  in  an  aqueous  solution  of  acetate  of 
ammonia  at  18.8°  <S)  25°,  especially  when  recently 
precipitated.  An  ounce  of  the  solution  of  acetate 
of  ammonia  (Liquor  ammonii  acetici  of  the  Prus- 
sian pharmacopoea)  dissolves  nearly  10  grains  of 
sulphate  of  lime.  (Weppen,  from  Arch.  d.  Pharm., 
(2.)  9.  236,  in  J.  pr.  Ch.,  1837,  11.  182.)  Also 
much  more  abundantly  soluble  in  a  solution  of 
chloride  of  ammonium  at  12.5°  @  25°  than  in 
pure  water,  but  is  less  soluble  therein  than  in  a 
solution  of  acetate  of  ammonia.  (Weppen,  Ibid., 
J.pr  Ch.,  p.  183.)  When  recently  precipitated  it 
dissolves  in  an  aqueous  solution  of  chloride  of 
ammonium,  though  less  speedily  and  perhaps  less 
completely  than  carbonate  or  phosphate  of  lime. 
A  solution  of  nitrate  of  ammonia  acts  much  in 
the  same  way  as  that  of  chloride  of  ammonium. 
(Brett,  Phil.  Mag.,  1837,  (3.)  11.  96.)  Slightly 
soluble  in  an  aqueous  solution  of  sulphate  of  mag- 
nesia (but  not  readily  soluble,  as  in  a  solution 
of  sulphate  of  soda).  (Bergman,  Essays,  1.  pp. 
395,  442.)  No  more  soluble  in  an  aqueous  solu- 
tion of  carbonic  acid  than  in  pure  water.  (J. 
Davy.) 

[In  view  of  a  statement  by  Risler,  in  Gasparin's 
Agronomic,  to  the  effect  that  sulphate  of  lime  is 
much  more  soluble  in  the  extract  of  garden  earth, 
which  he  had  studied  in  connection  with  Verdeil, 
than  in  pure  water,  I  was  led  several  years  since 
to  make  the  following  approximative  experiments, 
hoping  thereby  to  arrive  at  some  conclusion  which 
might  be  interesting  in  an  agricultural  point  of 
view.  It  will  be  observed  that  Risler's  statement 
was  not  corroborated.* 

When  mixed  at  the    1  pt.  of  Ca  0,  S  03  The  solution  con- 
temperature  of!5°  @      was  dissolved  by       tained  percent 
20°  with  a  solution  of    pts.  of  the  solution. 

446.9     .      . 
485.5 


of  Ca  0,  S  03. 
.     0.224 
0.205 


Distilled  water 
Extract  of  earth 
Cane-sugar  (con- 
taining a  little  lime)    300.1  0.333 
Fe  O,  S  03                     393.6                    0.253 
Putrid  urine     .     .     .     480.2     .     .     .     0.208 

A  sample  of  crude  sulphate  of  ammonia  liquor 
(containing  N  H4  S  ;  N  H4  Cy,  &c.),  prepared  in 
the  large  way  at  a  manufactory  by  mixing  gyp- 
sum with  the  ammoniacal  liquor  of  gas-works, 
contained  0.232%  of  Ca  0,  S  O3,  i.  e.  1  pt.  of 
Ca  O,  S  O3  was  soluble  in  430.7  pts.  of  the  solu- 
tion of  impure  sulphate  of  ammonia.  -  (F.  H.  S.)] 
More  freely  soluble  in  a  concentrated  aqueous 
solution  of  sulphate  of  ammonia  (1  pt.  salt  to  4 
pts.  of  water)  than  in  pure  water.  Such  a  solu- 
tion produces  no  precipitate  in  a  solution  of  a 
lime  salt,  neither  in  the  cold  nor  on  boiling.  (H. 
Hose.)  More  freely  soluble  in  aqueous  solutions 
of  sesquichloride  of  iron,  sesquichloride  of  chro- 
mium, protochloride  of  copper  and  chloride  of 

*  To  obtain  the  solutions,  sulphate  of  lime  was  mixed  with 
an  excess  of  the  materials  named,  excepting  the  salts,  of 
which  only  a  single  equivalent  was  employed  in  each  case  ; 
tip-  mixtures  jilaccd  in  small  bottles  which  were  nearly  filled 
with  water,  and  the  whole  shaken  several  times  daily  during 
a  month.  Tin-  temperature  of  the  laboratory  ranging  mean- 
while fr-m  1."  "  -JO  .  Portions  were  then  filtered  off  into 
bt-akcr-glasses,  the  weight  of  solution  taken  determined,  and 
the  liiue  precipitated  as  oxalute. 


zinc,  than  in  pure  water;  but  no  more  soluble  in  a 
solution  of  chloride  of  calcium  than  in  water. 
(Gladstone.)  When  neutral  aqueous  solutions  of 
hyposulphite  of  lime  and  sulphate  of  alumina  are 
mixed  a  somewhat  copious  precipitate  of  sulphate 
of  lime  subsides,  but  at  the  same  time  a  portion 
of  each  of  the  mixed  salts  remains  undecom posed 
in  the  solution.  (Herschel,  Edin.  Phil.  Journ., 
1819,  1.  22.)  Rather  easily  and  completely  solu- 
ble at  the  ordinary  temperature  in  a  saturated 
aqueous  solution  of  hyposulphite  of  soda,  and 
more  readily  at  the  temperature  of  boiling.  On 
the  addition  of  alcohol  to  this  solution  all  the 
lime  is  precipitated  as  a  double  hyposulphite.  On 
adding  crystals  of  hyposulphite  of  soda  to  a  mix- 
ture of  water  and  sulphate  of  lime  it  was  found  that 
more  than  ten  times  as  much  of  the  latter  was 
dissolved  as  could  have  been  taken  up  by  the 
water  alone.  (Diehl,  J.  pr.  Ch.,  1860,  79.  430.) 
Sulphate  of  lime  is  not  precipitated  at  ordinary 
temperatures  when  dilute  solutions  of  chloride  of 
calcium  and  sulphate  of  magnesia  are  mixed,  but 
precipitation  takes  place  when  the  mixed  solutions 
are  heated.  Even  in  tolerably  concentrated  solu- 
tions some  time  elapses  before  precipitation  com- 
mences at  the  ordinary  temperature.  (R.  Brandes, 
Schiveigger's  Journ.,  1825,  43.  157.)  If  a  solution 
containing  7J  pts.  of  chloride  of  calcium  in  100 

?ts.  of  water  be  mixed  with  a  solution  containing 
J  pts.  of  sulphate  of  magnesia  in  100  pts.  of 
water,  no  precipitate  of  sulphate  of  lime  will  be 
formed,  although  5.75  pts.  of  Ca  O,  S  Os  are 
present  in  the  200  pts.  of  water,  and,  as  has  just 
been  stated,  more  than  400  pts.  of  water  are  re- 
quired to  dissolve  1  pt.  of  it  at  the  ordinary  tem- 
perature. (Brandes,  cited  by  Mulder,  in  his  Sil- 
berprobirmethode,  p.  14.)  No  precipitate  is  formed 
when  aqueous  solutions  of  nitrate  of  lime  and 
dilute  sulphate  of  soda  are  mixed  at  the  ordinary 
temperature,  but  on  heating  an  abundant  precipi- 
tate of  sulphate  of  lime  is  formed.  (Person,  Chim. 
Moltfc.,  p.  382.)  Soluble  in  an  aqueous  solution 
of  acetate  of  soda.  (Mulder,  loc.  cit.)  More  sol- 
uble in  a  solution  of  chloride  of  potassium  than 
in  water.  (Mulder,  loc.  cit.,  p.  16.) 

Decomposed,  with  separation  of  carbonate  of 
lime,  when  treated  with  aqueous  solutions  of  the 
fixed  alkaline  carbonates.  (Bergman,  Essays,  1. 
223.)  An  equivalent  of  sulphate  of  lime  is  com- 
pletely decomposed  by  an  equivalent  of  an  alka- 
line carbonate  in  aqueous  solution.  (Malaguti, 
Ann.  Ch.  et  Phys.,  (3.)  51.  347.)  Like  sulphate 
of  baryta,  its  precipitation  is  very  much  hindered 
by  the  presence  of  metaphosphate  of  soda.  (Rube, 
J.  pr.  Ch.,  1858,  75.  116.) 

Insoluble  in  alcohol,  the  sp.  gr.  of  which  is 
0.905,  or  less.  (Anthon,  J.  pr.  Ch.,  14.  125.) 
Soluble  in  alcoholic  solutions, — the  alcohol  being 
dilute,  —  of  the  nitrates  of  ammonia,  potash,  and 
soda,  and  the  chlorides  of  ammonium,  potassium, 
and  sodium.  ( Marguerritte,  C.  R.,  38.  308  ) 

1  equivalent  of  sulphate  of  lime  is  soluble  in 
3  equivalents  of  chlorhydric  acid, — somewhat 
diluted,  —  at  the  ordinary  temperature:  on  the 
addition  of  sulphuric  acid  to  this  solution  a  pre- 
cipitate is  produced.  (Gladstone.)  When  sul- 
phate of  lime  is  treated  with  chlorhydric  acid  at 
the  ordinary  temperature  it  spon  begins  to  be  dis- 
solved :  in  the  solution  thus  obtained  sulphuric 
acid  produces  a  precipitate,  but  none  is  produced 
on  the  addition  of  a  solution  of  chloride  of  cal- 
cium. If  the  acid  and  sulphate  of  lime  are  boiled 
together  the  latter  is  more  completely  dissolved, 
sulphuric  acid  producing  a  more  abundant  precip- 
itate than  before,  but  chloride  of  calcium  still  pro- 
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duces  none.    "  Sulphate  of  lime  is  consequently 
much  more  difficultly  soluble  in  dilute  sulphuric 
than  in  chlorhydric  acid  ;  nevertheless  a  concen- 
trated aqueous  solution  of  sulphate  of  lime  affords 
no   precipitate  or  cloudiness   when    treated   with 
sulphuric  acid."    (H.  Rose,  Pcxjg.  Ann.,  95.  109 
Sulphate  of  lime  is  not  taken  up  by  very  concen 
trated  chlorhydric  acid  to  nearly  the  same  exten 
as  when  the  acid  is  dilute,  hence  a  saturated  solu 
tion  of  the  salt  in  the  latter  is  copiously  precip 
tated  by  the  addition  of  fuming  chlorhydric  aci. 
as  well  as  by  that  of  water.     (S.  W.  Johnson 
Am.  J.  ScL,  (2.)  35.  283.) 

When  anhydrous  sulphate  of  lime  is  treate 
with  concentrated  sulphuric  acid  at  a  temperatur 
of  from  80°  (a)  100°  it  is  converted  into  bisulphate 
a  portion  of  which  dissolves  in  the  excess  of  acid 
(Berzelius,  Lehrb.) 

/^'SULPHATE  OF  LIME.  Somewhat  soluble  in 
Ca  0,  H  0,  2  S  03  concentrated  sulphuric  acid  at  a 
temperature  of  80°  @  100°,  sepa 
rating  out  again  as  the  solution  cools.  Instantlj 
decomposed  by  water.  Also  decomposes  grad 
ually  when  exposed  to  the  air.  (Berzelius,  Lehrb. 
3.  403.) 

SULPHATE  OF   LIME,   OF  MAGNESIA,   &   OF 
2  (Ca  0,  S  03) ;  Mg  0,  S  03  ;  K  0,  S  03  +  2  Aq     POTASH 

O  ccurs 

as  the  mineral  Polyhalite.  Slowly  decomposed 
with  partial  solution,  by  water. 

SULPHATE  OF  LIME  &  OF  POTASH.   Spar 

Ca  0,  S  03 ;  K  0,  S  03  +  Aq    ingly  soluble  in  water 

Easily  soluble  in  dilute 

chlorhydric  acid.  (J.  A.  Phillips,  J.  Ch.  Soc.,  3. 
352.) 

SULPHATE  OF  LIME  &  OF  SODA. 
I.)  Occurs  as  the  mineral  Glauberite.    Decom- 
Ca  0,  S03 ;  Na  0,  S  03    posed,  with  partial  solution, 
by  a  small  quantity  of  wa- 
ter ;  completely  soluble  in  much  water. 

II.)  Is  not  decomposed  by  water,  but  is  spar- 
3  (Ca  0,  S  03)  5  Na  0,  S  03    ingly  soluble    in   water. 
(Reithner.) 

SULPHATE  OF  LIME  &  OP  URANIUM.    Occurs 

Ca  0,  S  03 ;  Ur2  03,  S  03  + 15  Aq    as  the  mineral  Med- 

jidite.   Insoluble  in 

water,  but  dissolves  readily  in  the  smallest  quan- 
tity of  dilute  chlorhydric  acid.  (Lawrence  Smith, 
Am.J.  Sci.,  (2.)  5.  336.) 

SULPHATE  OF  LITHIA.  Very  slightly  hygro- 
LiO,  S03  +  Aq  scopic.  (Kremers.)  Very  soluble 
in  water.  Not  perceptibly  soluble 
to  a  greater  extent  in  hot  than  in  cold  water. 
( Hermann.)  1  pt.  of  the  anhydrous  salt  is  soluble 
in  2.89  pts.  of  water  at  18°;  or  100  pts.  of  water 
at  18°  dissolve  34.6  pts.  of  it.  (Berzelius,  Lehrb., 
3.  269.)  Less  soluble  in  warm  water  than  in 
water  at  the  ordinary  temperature.  (Troost.) 
Soluble  in  2.33  pts.  of  cold  or  hot  water.  (Witt- 
stein's  Handw.} 

1  pt.  of  the  anhydrous  salt 

is  soluble  in   2.83  pts.  of  water  at      0° 

2.91  "  20° 

"  3.06  "  45° 

"  3.30  "  65° 

"  3.42  "  100° 

(Kremers,  Pogg.  Ann.,  95.  469.) 
The  saturated  aqueous  solution  boils  at  105°. 
(Kremers,  Pogg.  Ann.,  99.  43.)     Sparingly  solu- 
ble in  alcohol.     (Berzelius,   Lehrb.}     Very  spar- 
ingly soluble  in  alcohol.     (Wittstein's  Handw.} 
Easily  soluble  in  alcohol.     (Hermann.) 
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II.)  bi.     Soluble  in  water. 
Has  no  existence.     (Troost.) 
SULPHATE  OF  LITHIA  &  OF  POTASH. 

Li  0,  S  03  ;  2  (K  0.  S  03) 

SULPHATE  OF  LOBELIN. 

SULPHATE   OF   LOPIIIK.    Efflorescent.     Solu- 

r28K    nn  «n       ble  in  water>  with  partial 
Cu  H6»  .  H  0,  S  03      decomposition  ;  it  is  even 

possible  to  remove  nearly 
all  the  sulphuric  acid  by  repeatedly  crystallizing 
it  from  water.  Also  soluble  in  alcohol,  with  simi- 
lar partial  decomposition.  Soluble  in  sulphuric 
acid.  (Atkinson  &  Gcessmann,  Ann.  Ch.  u. 
Pharm.,  97.  290.)  More  soluble  in  alcohol  than 
in  water.  (Laurent.) 

SULPHATE  OF  LuTEoCosALT.     Effloresces  in 

(Sulphate  of  LuteoCobaltiaque.)     dry  air.     Rather  in- 

6  N  H3  .  Co,  03,  3  S  03  +  5  Aq        soluble  in  cold,  but 

freely  soluble  in  hot 

water.  The  solution  is  not  readily  decomposed 
by  boiling.  (Gibbs  &  Genth,  Smiihson.  Contrib., 
vol.  9.  pp.  40-44,  of  the  memoir.)  Sparingly 
soluble  in  cold,  more  soluble  in  hot  water.  (Fre- 
my,  Ann.  Ch.  et  Phys.,  (3.)  35.  283.) 

SULPHATE  OF  MAGNESIA. 

x  —  anhydrous.  Quickly  deliquesces.  Easily 
MgO,  S  03  soluble  in  water.  Soluble  in  2.961  pts. 
of  water  at  15°.  (Gerlach's  determi- 
nation. See  his  table  of  sp.  grs.,  below.)  100 
pts.  of  water  at  0°  dissolve  25.76  pts.  of  it.  (Otto- 
Graham.) 

As  good  as  insoluble  in  absolute  alcohol.  Slight- 
ly soluble  in  dilute  spirit.  (Fresenius,  Quant., 
p.  129.)  [See  also  under  e.]  100  pts.  of  alco- 
hol of  from  0.872  to  0.900  sp.  gr.  dissolve  1  pt. 
of  sulphate  of  magnesia  ;  but  alcohol  of  from 
0.817  to  0  848  sp.  gr.  dissolves  none  of  it.  (Kir- 
wan,  On  Mineral  Waters,  p.  274  [T.].) 

b  =  Mg  0,  S  03  +  Aq 

C  =  Mg  0,  S  03  +  2  Aq 

d  =  Mg  0,  S  03  +  6  Aq       Vid.  inf.  p.  610,  col.  2. 

^  =  Mg  0,  S  03  +  7  Aq  Efflorescent  in  warm  air. 
[Epsom  Salts.)  Ignited  sulphate  of  mag- 

nesia dissolves  very  slow- 
y  in  water,  but  the  crystals  are  rapidly  soluble. 

Dissolve  pts. 

of  the  anhydrous        of  the  cryst.  salt 
salt  Mg  0,  S  03.       Mg  0  ,  S  03  +  7  Aq. 
14.58°     .     .     32.76     .     .     .     103.69 
39.86°  45.05  178.34 

49.08°  49.18  212.61 

64.35°  56.75  295.13 

97.03°     .     .     72.30     .     .     .     644.44 
(Gay-Lussac,  Ann.  Ch.  et  Phys.,  (2.)  11.  311.) 
The  curve  of  the  solubility  of  the  crystallized 
alt  is  a  straight  line,  of  which   the  equation  is 
=  0.47816  x°  +  25.76.     (Gay-Lussac,  he.  cit.) 
100  pts.  of          Dissolve  pts.  of  the  anhydrous  salt 
water  at  °C.  Gay-Lussac.  Tobler. 

0°     ....       25.8     .     .        24.7 
10°  30.5 

20°  35.0 

25°  37.1 

30°  39.8 

40°  45.2  47.0 

50°  49.7 

55°  .     .       52.8 

60°  55.9 

70°  60.4 

80°  65.1 

90°     ....       70.3 
(  Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 


100  pts.  of 
water  at  °C. 
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100  pts.  of  water  at  0°  dissolve  25.76  pts.  of  the    the  crystallized  salt.     (Michel  &  Krafft,  Ann.  Ch. 


anhydrous  salt,  and  0.47816  pts.  for  every  degree 
centigrade,  above  this.  (Gay-Lussac,  cited  by 
Gmelin.)  100  pts.  of  water  at  0°  dissolve  28.067 
pts.  of  the  anhydrous  salt.  (Pfaff,  Ann.  Ch.  u. 
Pharm.,  99.  226.)  100  pts.  of  the  saturated 
aqueous  solution  contain,  at  the  boiling  point 
(105.5°),  57.5  pts.  of  the  dry  salt;  or  100  pts.  of 
water  at  105. 5°  dissolve  135.52  pts.  of  it ;  or  1  pt. 
of  the  dry  salt  is  soluble  in  0.7391  pts.  of  water 
at  105.5°.  (T.  Griffiths,  Quar.  J.  Sci.t  1825,  18. 
90.)  The  aqueous  solution  saturated  at  17.5°  is 
of  1.2932  sp.  gr.,  it  contains  55.57%  of  the  crys- 
tallized salt  (Mg  O,  S  Os  +  7  Aq) ;  or  100  pts. 
of  water  dissolve  125.06  pts.  of  the  crystallized, 
or  60  pts.  of  the  anhydrous  salt  at  17.5°.  (Kar 
sten,  Berlin  Abhandl.,  1840,  p.  101.)  1  pt.  of  the 
crystallized  salt  is  soluble  in  0.799  pt.  of  water  at 
18.75°,  forming  a  liquor  of  1.2932  sp.  gr. 

The  solution  saturated  at  8°  is  of  1.267  sp.  gr. 
(Anthon,  Ann.  der  Pharm.,  1837,  24.  210.)  100 
pts.  of  water  at  0°  dissolve  53.8  pts.  of  it,  and  at 
the  ordinary  temperature  125  pts.  (Otto-Gra- 
ham.) Soluble  in  2  pts.  of  cold,  and  in  less  than 
1  pt.  of  boiling  water.  Insoluble  in  alcohol. 
(Wittstein's  Handw.)  Soluble  in  2  pts.  of  cold, 
and  in  0.5  pt.  of  boiling  water.  (Fourcroy.) 
Soluble  in  2  pts.  of  water  at  18.75°.  (Abl,  from 
(Esterr.  Zeitschrifl  fur  Pharm.,  8.  201  ;  in  Can- 
slatfs  Jahresheri'cht,  fur  1854,  p.  76.)  Soluble  in 
4  pts.  of  water  at  0°,  in  3  pts.  at  15°,  and  in  1.4 
pts.  at  97°.  (Schubarth's  Tech.) 


Ipt.  of  the 
anhydrous 
salt  is  solu- 
ble in  pts. 
of  water. 


1  pt.  of  the 
crystallized 
salt  is  solu- 
ble in  pts. 
of  water. 


100  pts.  of  the  saturated 


3.05 
1.38 


0.96 
0.155 


at°C. 


14.4 
97.2 


solution  contain  pts. 
Of  the  Of  the 

anhydrous       crystal- 
salt,  lized  salt. 

24.67     .     50.90 
41.96     .     86.56 
(M.  R.  &  P.) 

The  aqueous  solution  saturated  at 
10°  contains  33.3%  of  the  salt  (Eller)  ; 

in  the  cold       "       33.3%         "          (Fourcroy) ; 
at  38° (of 

B.'s  therm.)       "       43.6%         "  (Bcerhave)  ; 

at  12.5°  "       53.3%         "  (Hassen- 

[fratz,  Ann.  de  Chim.,  28.  291.) 

100  pts.  of  water  at  15.5°  dissolve   100  pts.  of 
the  crystallized  salt,  and  at  100°,  130  @  150  pts. 


(Ure's  Diet.)     The  aqueous  solution  saturated  at 
15°  is  of  1.275211  sp.  gr.,  and  contains  dissolved 
n  every   100  pts.  of  water  at  least  92.217  pts.  of 
At  °C.     A  saturated  aqueous  solution  of     A  saturated  aqueous  solution  of 
Mg  0,  S  Os  +  7  Aq  (*)  contains     Mg  0,  S  03  +  1  Aq(/3)  contains 


et  Phys.,  (3.)  41.  pp.  478,  482.)  Soluble  in  1  pt. 
of  water  at  a  moderate  heat,  and  in  scarce  0.66  pt. 
of  boiling  water.  Insoluble  in  rectified  spirit. 
(Bergman,  Essays,  1.  pp.  181,  438,  457.) 

1  pt.  of  the  7  Aq  salt  is  soluble  in  0.933  pts.  of 
water  at  15°  (Gerlach's  determination,  see  his 
table  of  sp.  grs.,  below) ;  in  0.92  pt.  of  water  at 
23°;  or  100  pts.  of  water  at  23°  dissolve  108.3  pts. 
of  it ;  or  the  aqueous  solution  saturated  at  23° 
contains  52%  of  it,  or  24.4%  of  the  anhydrous 
salt,  and  is  of  1.2863  sp.  gr.  (H.  Schiff,  Ann. 
Ch.u.  Pharm.,  1859,  109.  326.) 

Boiling  aqueous  solutions  of  sulphate  of  mag- 
nesia, which  are  not  too  highly  charged  with  the 
salt,  do  not  crystallize  when  they  are  cooled  in 
closed  vessels  out  of  contact  with  atmospheric 
air  [or  in  vessels  loosely  stopped  with  pledgets 
of  cotton-wool,  by  which  the  air  is  filtered 
(Schrceder,  Ann.  Ch.  u.  Pharm.,  109.  45)],  phe- 
nomena of  supersaturation  like  those  exhibited 
by  sulphate  and  carbonate  of  soda  being  mani- 
fested. This  behavior  is  owing  to  the  formation 
of  a  six-hydrated  salt,  which  is  much  more  solu- 
ble in  water  than  the  seven-hydrated  salt,  and  also 
to  the  formation  of  an  isomeric  modification  (/*) 
of  the  seven-hydrated  salt,  crystallizing  in  tables, 
which  is  less  soluble  than  the  six-hydrated  salt, 
but  more  soluble  than  the  ordinary  (a)  seven- 
hydrated  needles.  Thus,  the  saturated  aqueous 
solution  of  the  six-hydrated  salt  (Mg  O,  S  O8 
-f-  6  Aq)  [mother  liquor,  from  which  crystals 
have  been  deposited]  contains  at 

0°,  40.75  pts.  of  anhydrous  Mg  O,  S  Os  in  100 

pts.  of  water. 

10°,  42.23  "  " 

20°,  43.87  "  " 

while  the  mother  liquor,  from  which  crystals  of 
the  tabular  seven-hydrated  salt  (Mg  O,  S  03  •+  7 
Aq  (£)  )  had  separated,  contains  at 

0°,  34.67  pts.  of  anhydrous  Mg  O,  S  Os  in  100 

pts.  of  water. 

10°,  38.71  "  " 

20°,  42.84 

This  salt  (Mg  O,  S  08  +  7  Aq  (/?)  )  does  not  crys- 
tallize at  temperatures  above  21°  @  22°.  At  25° 
@  30°  crystals  of  the  six-hydrated  salt  are  formed. 
(Loewel,  Ann.  Ch.  et  Phys.,  (3.)  43.  405  ;  com- 
pare Schrceder,  Ann.  Ch.  «.  Pharm.,  109.  51.) 


The  relations  appear  to  better  advantage  in  the 
following  table. 


A  saturated  aqueous  solution  of 
Mg  0,  S  03  +  6  Aq  contains 


Anhydrous 
MgO,   S  03 
dissolved  by 
100    pts.   of 

7  Aq(a)  salt 
dissolved  by 
100  pts.  of 
water. 

Anhydrous          7   Aq  (ft)  salt 
Mg   0,   S   Os        dissolved      by 
dissolved  by        100  pts.  of  wa- 
100    pts.    of       ter. 

Anhydrous 
Mg  0,  S  Os 
dissolved 
by  100  pts. 

6  Aq  salt  dis-     7  Aq  salt  dis- 
solved by  100     solved  by  100 
pts.  of  water,     pts.  of  water. 

Wl 

iter. 

water. 

of  water. 

0°     . 

26.0     . 

.     .     73.31 

34.67      .     . 

111.74 

40.75     , 

,     122.22     .     . 

146.02 

10° 

30.9 

93.75 

38.71 

133.67 

42.23 

129.44 

155.53 

20°     . 

35.6     . 

.     .  116.54 

42.84     .     . 

159.61 

43.87 

,     137.72     .     . 

167.97 

Percentage  of  Sulphate  of  Magnesia  in   aqueous 
Solutions  of  known  Specific  Gravity. 


Sp.  gr. 

(at  15°). 
.006 
.010 
.016 
.020 
.024 
.029 
.034 

1.039 


Percent  of 
Mg  0,  S  03  +  7  Aq. 
.     .     0.99 

1.96 

2.91 

3.84 

4.76 

5.66 

6.54 
.     .     7.41 


Sp.  gr. 

(at  15°). 

1.043 

1.046 

1.050 

1.055 

1.059 

1.064 

1.068 

1.072 

1.075 

1.080 


(Lcewel,  loc.  cit.,  p.  413.) 

Percent  of 
MgO,SOs+  7Aq. 

.     .      .     8.25 

9.09 

9.91 
10.71 
1 1 .50 
12.28 
13.04 
13.79 
14.52 
15.25 
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Sp.   ST. 

(at  15°). 


Percent  of 
MgO,S03  +  7Aq. 


1.084 15.96 

1.088  16.66 

1.091  17.35 

1.095  18.03 

1.098  18.69 

1.101  19.35 

1.104  20.00 

1.107  20.63 

1.H1  21.26 

1-114  21.87 

1.117  22.48 

1.120  23.07 

1.124  23.66 

1.128  24.24 

1.131  24.81 

1.134  25.37 

1.137  25.92 

l.UO  26.47 

1.143  27.01 

1-145  27.53 

1-147  28.05 

1.150  28.57 

1-153  29.07 

1.155  29.57 

1.158  30.06 

1.161  30.55 

1.164  31.03 

1.166  31.51 

1.168  31.97 

1.170  32.43 

1.172  32.88 

1.174  3333 

1.207  37.50 

1.230  41.17 

1.250  44.44 

1.270  47.36 

1.282  (at  27.5°)  50.00 

1.294  (at  32.  5°)  52.38 

1.304  (at  37.5°)  54.54 

(Anthon,  J.  pr.  C/i.,  7.  71  ;  9.  3  ;  and  Gmdivte 
Handbook,  3.  239.) 

From  Anthon's  table,  Schiff  calculates  the 
following  table  for  the  anhydrous  salt,  by  means 
of  the  formula:  D  =  1  +  0.011  p  —  0,00003  p2 
+  000000084  p3;  in  which  D  =  the  sp.  gr.  of 
the  solution,  and  p  the  percentage  of  substance  in 
the  solution. 


Sp.  gr. 
(at  15°). 

Percent  of 
MgO,S08. 

Percent  of 
Mg  0,  S  03  +  7  Aq. 

1.17420 

.      16      . 

32  780 

1.18618 

17 

34.828 

1.19816 

18 

36.877 

21014 

19 

38.926 

:.22212 

20 

40975 

.23465 

21 

43.023 

..24718 

22 

45.072 

..25972 

23 

47.121 

.27225 

24 

49.170 

.28478 

25 

51.218 

.28802     . 

.     25.248 

.     ,     .  51.726* 

(*  Saturated  solution.) 

(Gerlach,  Sp  Gew.  der  Salzlcesunyen,  p.  22.)  See 
also  a  table  of  the  sp.  gr.  of  a  20%  solution  for 
each  degree  of  temperature  from  0°  to  50C,  on  p. 
124  of  Gerlach's  work. 


Sp. 
(at! 


Percent  of  an-  Sp.gr.        Percent  of  an- 

.    hydr.  Mg  0,  S  08.  (at  15°).    hydr.  Mg  0.  S  03. 

1.054     .     .       5  1.326     .     .     30 

1.108                10  1.384                35 

1.161                15  1.446               40 

1.215                20  1.511                45 

1.269     .     .     25  1.580     .     .     50 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858, 107.303.) 

Sp.gr.             Percentof  Percent  of 

(at  15°).          Mg  0,  S  Os.  Mg  0,  S  03  +  7  Aq. 
1.01031      .     .       1      ....       2.049 

1.02062                 2  4.097 

1.03092                 3  6.146 

1.04123                 4  8.195 

1.05154                 5  10.244 

1.06229                 6  12292 

1.07304                 7  14.341 

1.08379                 8  16.390 

1X)9454                 9  18.439 

1.10529               10  20.487 

1.11668               11  22.536 

1.12806               12  24.585 

1.13945               13  26.634 

1.15083               14  28.682 

1.16222     .     .    15     .  .     .         30731 


Contains  (by  experi- 
ment) percent  of 
Mg  0,  S  O3  +  7  A<I. 
.2863     .  .    52.23 


An  aqueous  solution 
of  sp.  gr.  (&t  23°). 


.1806 
.1162 
.0862 
.0569 
.0273 


34.82 
23.21 
17.36 
11.60 
5.80 


(H,  Schiff,  Ann.  Ch.  u.  Pharm,,  1858,108.  336.) 
From  these  results  Schiff  calculates  the  following 
table  by  means  of  the  formula:  D  =  1  -f- 
0.004776  p  -}-  0.00000846  p2  +  0.000000098  p8 ; 
in  which  D  =  the  sp.  gr.  of  the  solution,  and  p 
the  percentage  of  substance  in  the  solution. 

Sp.gr.  Percent  of  Percent  of  anhydr. 

(at  23°).        Mg  0,  S  08  +  7  Aq.  Mg  0,  S  0,. 

1.0048     ...         1      ....     0.488 
1.0096  2  0,975 

1.0144  3  1.463      • 

1.0193  4  1.951 

1.0242  5  2.439 

1.0290  6  2.928 


.0339 
.0387 
.0437 
.0487 
.0537 
.0587 
.0637 
.0688 
.0739 
.0790 
.0842 
.0894 
.0945 
.0997 
.1050 
.1103 
.1156 
.1209 
.1262 
.1316 
.1371 
.1426 
.1481 
.1536 
.1592 
.1648 
.1704 
.1760 
.1817 
.1875 
.1933 
.1991 
.2049 
.2108 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


3.416 

3.904 

4,392 

4.878 

5.366 

5.854 

6.342 

6.830 

7.318 

7.806 

8.294 

8,782 

9.270 

9.756 

10.244 

10.732 

1 1 .220 

11.708 

12.196 

12.684 

13.172 

13.660 

14148 

14.634 

15.122 

15.610 

16.098 

16.586 

17.074 

17.562 

18.050 

18.538 

19.026 

.   19.512 
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Sp. 
(at! 


jr.  Percent  of 

»).         Mg  0,  S  03  +  1 


.2168 
.2228 
.2288 
.2349 
.2410 
.2472 
.2534 
.2596 
.2659 
.2722 
.2786 
.2850 
.2915 
.2980 


41 
42 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 


Percent  of  anhydr. 
Mg  0,  S  03. 

.     20.000 

20.488 

20.976 

21.464 

21.952 

22.440 

22.928 

23.416 

23.904 

24.390 

24.878 

25.366 

25.854 
.     26.341 


(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,113.  185.) 

A  solution  of  Contains  percent  of 

sp.  gr.  at  J2.6°.  sulphate  of  magnesia. 

1.0096 2 

1.0192  4 

1 .0286  6 

1.0379  8 

1.0470  10 

1.0555  12 

1.0646  14 

1.0711  16 

1.0771  18 

1.0860  20 

1.0976  22 

.1092    .  24 

.1178  26 

.1324  28 

.1440  30 

.1557  32 

.1675  34 

.1789  36 

.1905  38 

.2122  40 

.2262  42 

.2302  44 

.2432  46 

.2562  48 

1.2683  50 

1.2833  52 

1.2973 54 

(Hassenfratz,  Ann.  de  Chim.,  28.  297.) 

Percent  of 
Mg  0,  S  03. 
44.4 
39 
30 

The  solution  of  1.50  sp.  gr.  is  the  strongest 
liquid  obtainable  by  boiling  ;  that  of  1.30  sp.  gr.  is 
the  saturated  solution  at  15.56°.  (Dalton,  in  his 
New  System,  Pt.  2.  517.) 

Insoluble  in  alcohol  ;  tolerably  soluble  in  spirit. 

A  solution  (saturated  at  15°) 

in  alcohol  of  Contains  percent  of 

Percent  by  Mg  0,  S  03  +  7'Aq. 

Sp.  gr.  weight. 

1.000  .     .       0 50.8 

0.986  10  39.3 

0.972  20  21.3 

0.939  40 1.62 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1861,  118.  365.) 
Sulphate  of  magnesia  may  be  completely  pre- 
cipitated from  its  aqueous  solution  by  adding  a 
suitable  quantity  of  concentrated  acetic  acid. 
(Persoz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.) 
Much  more  readily  soluble  in  chlorhydric  acid 
than  in  water,  and  this  without  decomposition. 
(Richter) 


Sp.gr. 

1.50 
1.42 
1.30 


Soluble  in  saturated  aqueous  solutions  of  sul- 
phate of  soda  (vid.  inf.],  and  of  sulphate  of  pot- 
ash (vid.  inf.).  (Kafsten.)  When  an  excess  of 
a  mixture  of  sulphate  of  magnesia  and  sulphate 
of  soda  is  treated' with  water,  100  pts.  of  the  latter 
at  0°  dissolve  28.392  pts.  of  the  mixed  salts,  viz. 
15.306  pts.  of  Mg  O,  S  Os,  and  13.086  pts.  of 
Na  O,  S  Os.  When  an  excess  of  water  is  employed, 
other  relations  than  these  must,  of  course,  obtain. 
(Pfaff,  Ann.  Ch.  u.  Pharm.,  99.  226.) 

Rapidly  soluble  in  a  saturated  solution  of  sul- 
phate of  copper  :  when  this  has  become  saturated 
with  it,  crystals  of  a  double  salt  separate  out ;  and 
if  one  contiuues  to  add  sulphate  of  magnesia, 
nearly  all  the  sulphate  of  copper  may  thus  be 
removed  from  the  solution.  (Karsten,  Berlin 
Abhandl.,  1840,  p.  125.)  Slowly  soluble  in  a  sat- 
urated solution  of  sulphate  of  zinc  without  occa- 
sioning any  precipitation,  until  the  solution  has 
become  saturated  with  it,  when  crystals  of  a 
double  salt  separate  out.  (Karsten,  he.  tit.) 
Soluble  in  a  saturated  solution  of  chloride  of  so- 
dium, without  any  precipitation  of  the  latter. 
(Karsten,  loc.  cit.,  p.  115.)  Rapidly  soluble  in 
considerable  quantity  in  a  saturated  solution  of 
chloride  of  potassium,  sulphate  of  potash  separat- 
ing out  meanwhile.  (Karsten,  loc.  cit.,  p.  130.) 
Somewhat  soluble  in  a  saturated  solution  of  chlo- 
ride of  ammonium,  with  separation  of  a  double 
sulphate  of  ammonia  and  magnesia.  (Karsten, 
loc.  cit.,  p.  123.)  Readily  soluble  in  a  saturated 
solution  of  nitrate  of  potash  without  causing  any 
precipitation.  (Karsten,  loc.  cit.,  p.  124.) 

When  one  equivalent  of  Mg  O,  S  Os,  in  aqueous 
solution,  is  mixed  with  a  solution  of  an  equiva- 
lent of  chloride  of  potassium  (K  Cl)  J^y  of  it 
are  decomposed  to  sulphate  of  potash,  which  may 
be  precipitated  by  adding  alcohol,  while  -^  of  it 
remain  unchanged ;  when  mixed  with  a  solution 
of  an  equivalent  of  chloride  of  sodium  (Na  Cl), 
^  are  decomposed  as  before,  while  T4A5^ 

it  remain  unchanged.  (Malaguti,  Ann.  Ch.  et 
Phys,,  1853,  (3.)  37.  203.) 

Soluble  in  a  saturated  solution  of  nitrate  of 
soda,  without  causing  any  precipitation  of  the 
latter.  The  sp.  gr.  of  the  solution  thus  obtained 
is  the  same  as  that  of  a  solution  prepared  at  the 
same  temperature,  by  treating  a  mixture  of  the 
two  salts  with  water.  (Karsten,  loc.  cit.,  p. 
115.) 

SULPHATE  or  MAGNESIA  &  OP  MANGANESE. 
Mg  0,  S  03 ;  Mn  0,  S  03  +  2  Aq  Permanent.  Soluble 
in  water ;  if  the  solu- 
tion is  allowed  to  evaporate  spontaneously  the 
component  salts  always  crystallize  apart,  the 
double  salt  being  entirely  decomposed  ;  but  if  the 
solution  —  or  any  mixed  solution  of  Mg  O,  S  Os 
and  Mn  O,  S  Os  —  be  evaporated  at  a  tempera- 
ture above  38°  the  double  salt  crystallizes  out 
as  such.  (Arrott,  Phil.  Mag.,  1844,  (3.)  24. 
502.) 

SULPHATE  OF  MAGNESIA,  OF  MANGANESE,  & 

MgO,  S  03  5  Mn  0,  S  03  ;  2  (K  0,  S  03)+  12  Aq  OF  POT- 

ASH. 

SULPHATE  OF  MAGNESIA,  OF  MANGANESE, 
MgO,  SOS;  MnO,  S  03  ;  Zn  0,  S  03  +  (?)  Aq  &  OF 

ZINC. 

SULPHATE  OF  MAGNESIA,  OF  NICKEL,  &  OF 
Mg  O,  S  O3  ;  Ni  O,  S  O3  ;  2  (K  O,  S  O3)  +12  Aq  POTASH. 

SULPHATE    OF    MAGNESIA    &    OF    POTASH. 

Mg  O,  S  O3 ;  K  O,  S  O8  +  6  Aq     Permanent.       This 

compound  does  not 
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separate  either  from  a  solution  of  sulphate  of  pot- 
ash in  a  saturated  aqueous  solution  of  sulphate  of 
magnesia,  or  from  a  solution  of  sulphate  of  mag- 
nesia in  a  saturated  solution  of  sulphate  of  potash, 
until  these  are  slowly  evaporated.  (Karsten,  Ber- 
lin AbhandL,  1840,  p.  121.) 


Dissolve  of  the  an- 
hydrous salt,  pts. 

.  14.1 
19.6 
25.0 
30.4 
33.2 
40.5 
47.0 
50.2 
53.0 

.     .    59.8 
(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 

1  pt.  of  the  6  Aq  salt  is  soluble  in  3.7  pts.  of 
water  at  15°;  or  100  pts.  of  water  at  15°  dissolve 
27  pts.  of  it ;  or  an  aqueous  solution  saturated  at 
15°  contains  21.1%  of  it,  or  15.4%  of  the  anhy- 
drous salt,  and  is  of  1.1467  sp.  gr.  (H.  Schiff, 
Ann.  Ch.  u.  Pharm.,  1860,  113.  350.) 


100  pts.  of  water 
at  °C. 

0° 
10° 
20° 
30° 
35° 
45° 
55° 
60° 
65° 
75° 


II.)  hijdrated.  Permanent.  The  6  Aq  palt  is 
Mg  O,  S  03  ;  Na  0,  S  O3  +  4  Aq  &  6  Aq  soluble  in 

about  :i  pts.  of 

water  at  15.5=.  (Murray,  Edinburgh  Tram.,  8. 
233  [T.].)  Soluble  in  water;  if  the  solution  is 
allowed  to  evaporate  spontaneously  the  compo- 
nent salts  always  crystallize  apart,  the  double  salt 
being  entirely  decomposed,  but  if  the  solution,  — 
or  any  mixed  solution  of  Mg  O,  S  Os,  and  Na  O 
S  Os,  —  is  evaporated  at  a  temperature  above  38° 
the  salt  Mg  O,  S  03;  Na  0,  S  O3  +  4  Aq  crys- 
tallizes out.  (Arrot,  Phil.  Mag..  1844.  (3.)  24. 
502.) 

SULPHATE  OF  MAGNESIA  &  OF  ZINC.  Solu- 
Mg  O,  8  O8  ;  Zn  O,  S  O8  -h  4  Aq  &  10  Aq  &.  14  Aq  ble  in 

water. 

{Karsten. )  Permanent.  If  the  aqueous  solution 
is  allowed  to  evaporate  spontaneously,  the  com- 
ponent salts  always  crystallize  apart,  the  double 
salt  being  entirely  decomposed,  but  if  the  solution, 
—  or  any  mixed  solution  of  Mg  O,  S  O3  and 
Zn  0,  S  Os,  —  is  evaporated  at  a  temperature 
above  38°  the  salt  Mg  O,  S  O3;  Zn  O,  S  Os  -f  4 
Aq  crystallizes  out.  (Arrott,  Phil.  Mag.,  1844,  3.) 
24.  502.) 

SULPHATE  OF  MANGAN&/AMIN. 


Contains  (by  experiment) 
An  aqueous  solution                percent  of  Mg  O,  S  O8  ; 
of  sp.  gr.  (at  15°).                  K  O,  S  O3  +  6  Aq. 

1.0150     235 

(Amman  toSitlpnate  of  Manganese.) 
N2  j  H6  .  Mn  O,  S  O8 

SULPHATE  of  protoxide  OF  MANGANESE. 

1.0303                                       4.69 
1.0464                                       7.03 
1.0620                                       9.38 
1.0954                                     14.06 
1  1467                                     21  09 

a  =  anhydrous.     Absorbs  water  from  the  air  to 
Mn  O,  S  O3    form  the  terhydrate  (d). 
1  pt.  of  the  anhydrous  salt  is 
soluble  in    1.770  pts.  of  water  at  6.25°  C. 
"           1.631             "                10° 

From  these  results  Schiff  deduces  the  formu- 
la :  D  =  I  +  0.006415  p  +  0.00002632  p2,  in 
"which  D  =  the  sp.  gr.  of  the  solution,  and   p 
the  percentage  of  substance  contained  in   it,   by 
means  of  which  Ott  has  calculated  the  following 
table. 

Percent  of                Percent  of  an- 
Sp.  gr.         Mg  O,  S  O3  ;  K  O,           hydr.  Mg  O, 
(at  15°).              S  O3  +  6  Aq.            S  O3  ;  K  O,  S  O8. 

1.0064           .     .      1      .      .     .           0  732 

1.667             "                18.75° 
1.457             "               37.5° 
1.494                                75° 

II  —  2  121  |  meatl  =  2<031  "               101  *25° 
Or 
100  pts.  of  water  at  6.25°  dissolve  56.49  pts.  of  it. 
10°          "           61.29 
"                18.75°     "           60.00 
37.5°        "           68.63 

1.0129                      2                          0.463 
1.0195                      3                          2-195 
1.0261                      4                          2.926 
1.0327                      5                          3.658 
1.0394                      6                          4.390 
1.0462                      7                           5.121 
1.0530                      8                          5.853 
1.0599                      9                          6.584 
1.0668                    10                          7.316 
1.0737                   11                          8.048 
1.0808                   12                         8.779 
1.0878                   13                         9.511 
1.0950                    14                        10.242 
.1021                     15                        10.974 
.1094                    16                        11.706 
.1167                    17                        12.437 
.1240                    18                        13.169 
.1314                    19                        13.900 
.1388                    20                        14.632 
1.1463                    21                         15.364 
1.1539     ...    22                        16095 

75°           "           66.95 
101.25°  jj'  I!  H'l\l  ]  mean    49.33 

Or  the  aqueous  solution 
saturated  at    6.25°     contains  36.1%  of  it. 
"               10°               «           38 
"               18.75°          "           37.5       " 
"              37.5°           "          40.7      " 
"               75°               "           40.1       " 

(Brandes,  Poyy.  Ann.,  1830,20.  pp.  575-581.) 
[See  also  under  e.] 
The  anhydrous,  ignited  salt  is  soluble  in  2.5  pts. 
of  water  at  18.75°;  at  first  it  combines  with  the 
water  with  great  avidity,  and  hardens  like  burnt 
gypsum,  and  is  then  dissolved  with  difficulty  at 
the  ordinary  temperature,  unless  the  mass  is  pow- 
dered.    At  62.5°  it  is  difficult  to  dissolve  1  pt.  of 
it  in  3  pts.  of  water.    The  assertion  that  the  clear 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,  113.  198.) 
SULPHATE  OF  MAGNESIA,  OF  POTASH,  &  OF 

Mg  O,  S  O3  ;  2  (K  O,  S  O3)  ;  Zn  O,  S  O3  +  12  Aq      ZlNC. 

SULPHATE  OF  MAGNESIA  &  OF  SODA. 
I.)  anhydrous. 
Mg  O,  S  O3  ;  Na  O,  S  Os 

solution   saturated   at   62.5°  becomes   cloudy  on 
being  heated,  and  clears  up  again  when  allowed 
to  cool,  was  not  corroborated  ;  on  the  other  hand, 
it  was  found  that  the  higher  the  temperature  so 
much  the  more  of  the  salt  was  dissolved.     (Fr. 
Jahn,  Ann.  der  Pharm.,  1838,  28.  110.)    Vid.  inf. 
Insoluble  in  absolute  alcohol  ;  but  soluble  to  a 
slight  extent  in  weak  spirit.  A  quantity  of  the  7  Aq 
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(g)  salt  having  been  boiled  with  alcohol  of  55%, 
"  50°  grains  of  the  hot  decanted  fluid  were  evapo- 
rated, and  left  1  grain  of  anhydrous  salt.  Dilute 
spirit  consequently  takes  up  some  of  the  salt,  but 
only  an  insignificant  quantity,  hardly  0.2  percent." 
(Brandes,  loc.  cit.,  p.  588.)  [The  manifest  dis- 
agreement between  the  figures  in  the  preceding 
paragraph  seems  at  first  sight  to  be  explained  by 
the  degree  mark  after  the  50  having  been  placed 
instead  of  a  large  0,  but  Schiff  (Ann.  Ch.  u. 
Pharm.,  1861,  118.  366),  having  found,  by  ex- 
periment, that  a  saturated  solution,  in  alcohol  of 
50%,  contains  2%  of  the  4  Aq  salt,  asserts  that 
Brandes  really  meant  to  print  50,  and  not  500,  in 
the  paragraph  above  cited.]  For  SchifFs  results 
see  the  4  Aq  salt  (e).  Insoluble  in  spirit  of 
0.83©  0.85.  1000  pts.  of  spirit  of  0.872  dissolve 
6.3  pts.  of  it;  and  1000  pts.  of  spirit  of  0.905 
dissolve  about  11  pts.  of  it.  (Anthon,  from 
Buchner's  Report.,  2.  pp.  13,  18;  in  J.  pr.  Ch., 
14.  125.)  Insoluble  in  absolute  ether,  or  in  boil- 
ing oil  of  turpentine.  (Brandes.) 

6  =  Mn  O,  S  O3  +  Aq      Separates  out  when    a 
concentrated       aqueous 

solution  of  e  is  treated  with  sulphuric  acid. 
(Kuehn.)  Is  precipitated  when  a  solution  of  sul- 
phate of  manganese  with  excess  of  acid  is  rapidly 
boiled.  (Kuehn  &  Ohlmann,  Schweigger's  J.  fur 
Pht/s.  u.  Ch.,  61.  239  [Gm.].)  Also  on  boiling  a 
neutral  solution.  (Graham.) 

c  —  Mn  O,  S  O8  +  2  Aq     Separates  out  on  melt- 
ing the  7  Aq  salt  in  its 

water  of  crystallization,  and  on  heating  it  to  81° 
with  spirit  of  55%.  (Brandes,  Pogg.  Ann.,  1830, 
20.  pp.  583,  586.) 

d  =  Mn  O,  S  O3+  3  Aq    Found  at  the  bottoms  of 
the  vessels  in  which  the 

4  Aq  salt  has  crystallized,  also  mixed  with  the 
crystals  of  the  latter.  May  also  be  prepared  by 
exposing  the  anhydrous  salt  to  the  air,  and  by 
removing  1  Aq  from  the  4  Aq  salt  by  boiling  al- 
cohol, &c.,  &c.  (Brandes.) 

d  =  Mn  O,  S  O.  4-  3  Aq    Rather  difficultly  solu- 
ble    in     water     [T.]« 

Brandes  remarks  that  he  cannot  agree  with 
Thomson  in  considering  it  as  "difficultly  solu- 
ble," and  that  T.'s  statement  is  improbable,  since 
when  this  hydrate  is  treated  with  a  sufficient  amount 
of  water  it  is  soon  converted  into  the  4-hydrated 
salt,  which  is  very  readily  soluble.  (Brandes, 
Pogg.  Ann.,  1830,  20.  567.) 

e  =  Mn  O,  S  O3  +  4  Aq  Permanent.    Crys- 

(Common  Sulphate  of  Manganese.)  tallizes  out  at  or- 
dinary tempera- 
tures. This  hydrate  is  present  in  the  aqueous 
solution  at  temperatures  between  20°  and  30°. 
(Mitscherlich.)  Less  soluble  in  boiling  than  in 
cold  water.  (Brandes.)  100  pts.  of  water  at  4.4° 
dissolve  31  pts.  of  the  salt  previously  dried  at 
65.5°.  Insoluble  in  alcohol.  (John,  Ann.  Phil., 
2.  103[T.].) 

Soluble  in  0.833  *pts.  of  water  at  6.25° 
0.790  "  10° 

0.820  "  18-75° 

0.670  "  37.50° 

0.690  "  75° 

1.070  101.25° 

*  See  below,  for  method  of  determining  the  solubility 
in  this  case.  As  a  control,  another  experiment  was  made 
at  6.25°,  in  which  known  portions  of  the  4  Aq  salt  were 
added,  finally  a  grain  at  a  time,  to  a  determined  quantity  of 
water,  until  no  more  could  be  dissolved,  even  after  standing 
a  week  The  solution  thus  obtained  contained  55  percent 
of  the  4  Aq  salt.  The  author  considers  the  results  given 
in  the  text  as  the  most  reliable. 


Or 

100  pts.  of  water  at  6.25°  dissolve  113.22  pts.  of  it. 
10° 

18.75° 
37.50° 
75° 

101.25° 
Or  the  aqueous  solution 


123 
122 
149 
144 
93 


saturated  at 


6.25° 
10° 
18.75° 
37.50° 
75° 
101.25° 


of  it. 


contains    53.1% 
56 
55 
59.9 
59 
48.4 
(Brandes,  Pogg.  Ann.,  1830,  20.  pp.  575  -  581.) 

In  the  same  connection  Brandes  insists  that  the 
statements  of  previous  observers  are  incorrect, 
and  that  the  figures  given  in  the  text-books  of  his 
time,  indicating  that  1  pt.  of  this  salt  requires  2.5 
pts.  of  cold  water  for  its  solution  must  be  errone- 
ous. It  is,  however,  very  probable  that  some  of 
B.'s  solutions  were  supersaturated.  See  below. 

The  salt  does  not  melt  in  its  water  of  crystalli- 
zation. A  solution  saturated  at  6.25°  being  heated, 
while  new  portions  of  the  salt  were  gradually 
added,  remained  clear  until  the  temperature  had 
risen  to  92.5°.  When  it  began  to  lose  its  transpar- 
ence, at  93.75°,  a  crust  of  salt  formed  on  top,  and 
the  whole  of  the  liquid  became  cloudy,  at  97.5°  the 
bottom  of  the  dish  was  covered  with  a  crust  of 
salt,  and  at  100°  the  entire  liquid  was  thick,  cloudy, 
and  gelatinous.  At  102.1°  the  constant  boiling 
point  was  attained.  On  now  allowing  this  liquid 
to  cool  it  gradually  became  clearer  and  clearer, 
the  crusts  of  salt  disappeared,  and  when  the  tem- 
perature had  fallen  to  21.25°  the  salt  had  entirely 
redissolved.  On  heating  to  boiling  .a  clear  solu- 
tion saturated  at  6.25°,  in  such  a  manner  that  little 
or  no  water  could  be  lost  by  evaporation,  it  be- 
came cloudy,  and  finally  quite  white  and  opaque, 
but  on  allowing  it  to  cool  it  gradually  became 
again  perfectly  clear ;  on  trial  it  was  found  that 
1%  of  the  salt  crystallized  out  on  boiling  for  a  few 
minutes,  and  a  larger  quantity  when  the  ebullition 
was  longer  continued.  The  salt  thus  separated  ' 
still  contains  4  equivs.  of  Aq.  (Brandes,  loc.  cit.) 
When  the  solution  saturated  at  50°  is  heated,  a 
portion  of  the  salt  is  deposited,  but  on  cooling 
to  50°  this  precipitate  redissolves.  (Berzelius's 
Lehrb.)  A  portion  of  the  4  Aq  salt  having  been 
left  in  contact  with  water  during  several  days,  and 
frequently  agitated,  contained  of  the  anhydrous 
salt  at  6.25°  C.,  31.85  pts.,*  i.  e.  1  pt.  of  the  salt 
(calculated  as  anhydrous)  dissolves  in  2.14  pts.  of 
water  at  6.25°;  or  100  pts.  of  water  at  6.25°  dis- 
solve 46.74  pts.  of  it.  On  cooling  to  6.25°  a  boil- 
ing saturated  aqueous  solution  of  the  salt,  it  was 
found  that  the  solution  then  contained  35.07%  of 
the  anhydrous  salt,  i.  e.  1  pt.  of  the  anhydrous 
salt  remains  dissolved  in  1.852  pts.  of  water  at 
6.25°;  or  100  pts.  of  water  at  6.25°  dissolve  54.00 
pts.  of  it.  In  a  repetition  of  the  last  experiment 
36.1%  of  the  anhydrous  salt  were  found  in  the 
solution  at  6.25° ;  and  the  author  "  takes  this  ex- 
periment as  the  more  accurate,  since  in  it  the 
largest  quantity  of  salt  was  dissolved."  This  num- 
ber 36.1  does  not  agree  with  the  other  figures  of 
the  determination,  but  the  error  appears  to  be 
purely  typographical :  from  it  Brandes  deduces 

*  In  another  experiment,  made  for  the  purpose  of  con- 
trolling this,  Brandes  gives  the  percentage  of  anhydrous 
salt  as  "33.1,"  but  this  does  not  agree  with  the  other 
figures  of  his  determination,  which  indicate  35.71  percent 
of  the  anhydrous  salt.  F.  H  S 
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Percent 
by  weight. 

.     .     0 

Contains  percent  of 
Mn  0,  S  03  +  4  Aq. 

56  25 

10       - 
50 
.     .  60     .     .     . 

51.40 
2.00 
.     .       0.66 

the  solubility  of  the  4-hydrate.d  salt  (for  tempera- 1 
ture  6.25°)  as  given  above.    Compare  foot-note  on 
page  614. 

Insoluble  in  absolute*  alcohol.  At  12.5°  abso- 
lute alcohol  does  not  remove  any  of  its  water  of 
crystallization,  but  abstracts  one  equivalent  of  it 
at  the  temperature  of  boiling.  (Brandes,  loc.  cit., 
p.  573.) 

A  solution  (saturated  at  15°) 
in  alcohol  of 

Sp.  gr. 
1.000 
0.986 
0.917 
0.895 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1861,  118.  365.) 
When  the  salt  is  dissolved  at  the  ordinary  tem- 
perature in  alcohol  of  from  10  to  50%  a  curious 
phenomenon  occurs  as  soon  as  the  solution  has 
become  saturated ;  two  layers  of  liquid  being 
formed,  the  lower  containing  less  alcohol  and 
more  salt  than  the  upper,  which  contains  but  little 
of  the  salt.  By  direct  experiment  it  was  found  j 
that  this  separation  did  not  occur  when  alcohol  of 
less  than  15%,  or  more  than  50%  was  employed,  at 
the  ordinary  temperature.  On  heating,  a  similar 
separation  occured  in  solutions  in  alcohol  of  13,  14, 
and  60%,  but  on  solutions  in  alcohol  of  10  @  12% 
•warming  had  no  influence.  [For  the  details  of 
experiments  on  this  point,  see  Schiff's  memoir, 
loc.  cit.,  p.  370.] 

Insoluble  in  absolute  ether,  and  this  does  not 
remove  any  of  its  water  of  crystallization,  at  least 
at  the  ordinary  temperature.  (Brandes,  loc.  cit.) 
Insoluble  in  boiling  oil  of  turpentine,  but  this 
removes  one  equivalent  of  its  water.  (Brandes, 
loc.  cit.,  p.  574.) 

f  =  Mn  0,  S  03  -f  5  Aq  Crystallizes  from  solu- 
tions evaporated  at  tem- 
peratures between  7°  and  20°.  (Regnault,  Ann.  Ch. 
et  Phys.,  76.  200  [Gtn.].)  Soluble  in  water.  In- 
soluble in  absolute  alcohol.  (Brandes,  Poyg. 
Ann.,  1830,  20.  583.)  The  5  Aq  salt  is  soluble 
in  1  pt.  of  water  at  18.75°.  (Fr.  Jahn,  Ann.  der 
Pharm.,  1838,28.  110.) 

g  =  Mn  0,  S  Os  +  7  Aq  Crystallizes  from  solu- 
tions evaporated  at  tem- 
peratures between  — 4°  and  +5°.  Efflorescent. 
Melts  very  quickly  in  its  water  of  crystallization, 
becoming  soft  at  12.5°,  and  softer  as  the  tempera- 
ture rises,  being  tolerably  fluid  at  38°,  though  at 
no  time  can  a  complete  solution  be  thus  obtained, 
the  same  opaque,  sirupy  condition  existing  at  75°, 
and  even  on  boiling.  This  behavior  appears  to 
depend  upon  the  separation  of  the  bihyd rate,  which 
remains  disseminated  in  the  melted  quinthydrate. 
"When  heated  with  absolute  alcohol  it  becomes  soft 
at  15°,  but  no  more  so  than  if  it  were  heated  by 
itself  to  this  temperature,  and  gives  up  some  of  its 
water,  so  that  at  18.75°  it  becomes  hard  again, 
and  at  25°  has  become  completely  converted  into 
the  4  Aq  salt.  On  boiling  with  absolute  alcohol 
still  more  water  is  removed,  and  the  3  Aq  salt 
formed,  but  none  of  the  salt  itself  is  dissolved  by 
absolute  alcohol.  On  heating  another  portion  of 
the  salt  in  alcohol  of  55%  it  became  soft  at  1 1.25°, 
fell  to  a  fine  crystalline  meal  at  12.5°,  soft  at  15°, 
a  portion  becoming  tolerably  fluid  at  17.5°,  and 
more  fluid  as  the  temperature  was  elevated,  being 
tolerably  limpid  at  37.5°,  and  still  more  so  up  to 
75°.  when  the  mass  again  began  to  become  sirupy 
and  suddenly  solidified  at  81.25°,  from  separation 
of  the  2  Aq  salt.  On  boiling  the  salt  with  spirit 


of  55%,  and  examining  the  decanted  solution,  it 
was  found  to  contain  0.2%  of  the  anhydrous  salt, 
hence  1  pt.  of  anhydrous  Mn  (),  8  O3  is  soluble 
in  499  pts.  of  boiling  alcohol  of  0.55%.  Insoluble 
in  absolute  ether  at  temperatures  between  5°  and 
7°,  and  none  of  its  water  is  removed  by  the  ether. 
(Brandes,  Pogg.  Ann..  1830,  20.  pp.  568,  582, 
584-588.) 

The  7  Aq  salt  requires  hardly  0.5  pt.  of  water 
to  dissolve  it  at  18.75°.  (Fr.  Jahn,  Ann.  der 
Pharm.,  1838,  28.  110.)  Sulphate  of  manga- 
nese may  be  completely  precipitated  from  its 
aqueous  solution  by  adding  a  suitable  quantity  of 
concentrated  acetic  acid.  (Persoz,  Ann.  Ch.  et 
Phys.,  1836,  (2.)  63.  444.) 

When  one  equivalent  of  Mn  O,  S  O3,  in  aque- 
ous solution,  is  mixed  with  a  solution  of  an  equiv- 
alent of  chloride  of  potassium  (K  Cl)  ^^  of  it 
are  decomposed  to  sulphate  of  potash,  which  may 
be  precipitated  by  adding  alcohol,  while  £fa  of  it 
remain  unchanged.  (Malaguti,  Ann.  Ch.  et  Phys.. 
1853,  (3.)  37.  203.) 

SULPHATE  of  sesquioxide  OF  MANGANESE. 
Mn203, 3S03  Exceedingly  hygroscopic.  Decom- 
posed by  water  with  evolution  of 
heat,  also  by  dilute  acids,  by  spirit  at  once,  and  by 
absolute  alcohol  after  a  time.  As  good  as  insolu- 
ble in  concentrated  sulphuric  acid  ;  and  is  not 
acted  upon  by  it  at  temperatures  lower  than  that 
of  ebullition,  but  when  boiled  with  strong  sulphu- 
ric acid  it  is  gradually  decomposed.  Soluble  in 
concentrated  chlorhydric  acid,  with  evolution  of 
chlorine  when  the  solution  is  heated.  Insoluble 
in  concentrated  nitric  acid,  which  has  no  action 
upon  it  at  temperatures  below  100°.  (Carius, 
Ann.  Ch.  u.  Pharm.,  98.  64.) 

SULPHATE  of  protoxide  OF  MANGANESE,  OF 
Mn  0,  S  03  ;  Ni  0,  S  03  5  2  (K  0,  S  03)  +  12  Aq  NlCK- 

EL,    & 

OF  POTASH. 

SULPHATE  of  protoxide  OF  MANGANESE  &  OF 

Mn  0,  S  03  ;  K  0,  S  Os  +  4  Aq     POTASH.  Permanent. 

Tolerably    soluble  in 

cold,  much  more  soluble  in  boiling  water.  (Pierre, 
Ann.  Ch.  et  Phys.,  (3.)  16.  254.) 

SULPHATE  of  sesquioxide  OF  MANGANESE  &  OF 

(Potash  Manganese  Mum.')  POTASH.       Solu- 

Mn2  03,  3  S  63 ;  K  0,  S  03  4-  24  Aq    ble,  with  decom- 
position,  in   wa- 
ter.    (Mitscherlich.) 

SULPHATE  of  protoxide  OF  MANGANESE,  OF 
Mn  0,  S  03  ;  2  (K  0,  S  03)  ;  Zn  0,  S  03  + 12  Aq  POTASH, 

&       OF 

ZINC. 

SULPHATE  of  protoxide  OF  MANGANESE  &  OF 
SODA. 

I.)  Permanent.  More  soluble  in  water  than 
Mn  0,  S  03 ;  Na  0,  S  03  +  2  Aq  the  6-hydrated  salt 
(No.  2).  The  aque- 
ous solution  is  not  decomposed  at  100°,  and  on 
evaporating  it  at  55°  the  double  salt  crystallizes 
out  as  such,  hut  when  the  solution  is  allowed  to 
evaporate  spontaneously  the  component  salts 
crystallize  out  separately.  (Arrott.) 

II.)     Deliquesces  in  moist,  but  effloresces  in 
Mn  0,  S  03 ;  Na  0,  S  03  +  6  Aq     warm  air.     Soluble 
in  1.2  pts.  of  boiling 
water.     (Geiger.) 

SULPHATE  OF  MELAMIN.  Sparingly  soluble 
in  cold,  much  more  soluble  in  warm  water. 
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SULPHATE  OP  MELANILIN.     Somewhat  diffi- 
H4  (C,  N)  cultly  soluble  in  cold, 

.  H  0,  S  03  much  more  easily  solu- 
ble in  boiling  water. 
Soluble  in  alcohol,  and  ether.  (Hoftnann,  J.  Ch. 
Soc.,  1.  291.) 

SULPHATE  OF  MENAPHTHALAMIN.     Tolerably 
soluble  in  alcohol,  and  ether. 

SULPHATE    OF    MENISPERMIN. 


SULPHATE    OF   MERCUR(ZC)-  }  .        All    these 

AMMONIUM. 

bodies      are 

N  )  {}»  .  0,  S  03 

decomposed 

/  Hg 

SULPHATE    OF   MERCUR(ZC)- 
AMMOMUM    with   protoxide    OF 

by  water. 
(Mil  Ion, 
Ann.   Ch.  et 

MERCURY. 
I.)       N  JH»g    0,S03;HgO 

Phys.,      (3.) 
1  8  .       402.) 

II.)     N  jgj    0,S03;2HgO 

The  last    is 
only  very 

III.)  N     "H  gO,S03;2HgO      t 

slightly  solu- 

ble  in  water  ; 

bnt    soluble    in    chlorhydric,    and    nitric    acids. 

no  existence.     (H.  Rose, 


(Kane.) 
SULPHATE  OF  <#MERCUR(OMS)  AMMONIUM. 


SULPHATE  OF  e/t'MERCUR(oMs)AMMONiuM  with 


SULPHATE  OF  MERCUR(OUS)ETHYL.     Soluble 

(Sulphate  of  HydrargEthyl.)     in     alcohol.        (D  U  6  n 

b4H5iig20,SOs  haupt.) 

SULPHATE  of  dinoxide  OF  MERCURY.  Very 
Hg  0,  S  Os  sparingly  soluble  in  cold,  decomposed 
by  boiling  water,  with  formation  of 
an  insoluble  basic  and  a  soluble  acid  salt  of  the 
protoxide.  (H.  Rose.)  Soluble  in  500  pts.  of 
cold,  and  in  300  pts.  of  boiling  water.  Easily 
soluble  in  hot,  less  soluble  in  cold  dilute  sulphuric 
acid.  (Berzelius's  Lehrb.)  Only  soluble  to  an 
insignificant  extent  in  free  acids.  Its  best  solvents 
are  dilute  sulphuric  acid  and  aqueous  solutions  of 
the  sulphates  of  potash  and  soda.  (H.  Rose,  TV.) 
Soluble  in  dilute  nitric  acid,  from  which  solution 
it  may  be  almost  entirely  precipitated  on  the  ad- 
dition of  dilute  sulphuric  acid.  (  Wackenroder, 
Ann.  Ch.  u.  Pharm.,  41.  319.)  Somewhat  more 
soluble  in  boiling  than  in  cold  weak  nitric  acid. 
(Stffdeler,  Ann.  Ch.  u.  Pharm.,  87.  133.)  Abun- 
dantly soluble  in  hot  concentrated  sulphuric  acid. 

When  treated  with  aqueous  solutions  of  the 
alkaline  chlorides,  and  especially  if  these  are  hot, 
a  certain  amount  of  bichloride  of  mercury  forms 
and  is  dissolved.  (Mialhe,  Ann.  Ch.  et  Phys., 
(3.)  5.  179.) 

SULPHATE  of  protoxide  OF  MERCURY. 

I.)  mono.  Decomposed  by  water,  even  in  the 
HgO  SO.  cold,  but  more  quickly  when  this  is 
warm,  to  the  trisulphate  (3  Hg  0,  S  O8) 
and  free  sulphuric  acid  containing  a  little  pro- 
toxide of  mercury  in  solution.  No  acid  salt  is 
formed.  (H.  Rose,  Pogg.  Ann.,  83.  141.)  Solu- 
ble, with  decomposition  to  protochloride  of  mer- 
cury, in  an  aqueous  solution  of  chloride  of  so- 
dium. (Mialhe,  Ann.  Ch.  et  Phys.,  (3.)  5.  182.) 
Completely  insoluble  in  strong  alcohol.  (Mialhe, 
Ann.  Ch.  et  Phys.,  (3.)  5.  182.)  Soluble  in  dilute 
sulphuric  acid.  (Geiseler.)  Decomposed  by  all 
of  the  hydrogen  acids,  free  sulphuric  acid  remain- 
ing in  solution.  (Berzelius,  Lehrb.) 

II.)  tri.     Soluble  in  2000  pts.  of  cold,  and  in 


( Turpeth  mineral.)  600  pts.  of  boiling  water.    (Four- 
3  Hg  0,  S  03  croy.)   Sparingly  soluble  in  warm 

dilute  sulphuric  acid.  (H.  Rose, 
Pogg.  Ann.,  83.  141.)  Readily  decomposed  to 
protochloride  of  mercury  (Hg  Cl)  and  dissolved 
by  aqueous  solutions  of  the  alkaline  chlorides, 
especially  when  the  solutions  are  hot.  (Mialhe, 
Ann.  Ch.  et  Phys.,  (3.)  5.  182.) 

III.)  "acid."      Has 
loc.  cit.,  pp.  140,  141.) 

SULPHATE  of  dinoxide  $-  of  protoxide  OF  MER- 

2  Hg2  0,  S  03  ;  4  Hg  0,  S  03      CURY.       Insoluble     in 

cold    water.     Not    de- 
composed by  boiling  water.     (Brooke.) 

SULPHATE  of  protoxide  OF  MERCURY   &   OF 

3  (Hg  0,  S  03)  5  K  0,  S  03  +  2  Aq      PoTASH. 

SULPHATE  OF  MERCURY  with  SULPHIDE  OF 
Hg  0,  S  Os ;  2  HgS    MERCURY.     Insoluble  in  wa- 
ter.    (H.  Rose.) 

SULPHATE  OF  METHYL. 

I.)  acid.     Vid.  MethylSulphuric  Acid. 
CaHsO,  HO,2S03 

II.)  normal.     Slowly  decomposed  by  cold,  rap- 
(Methylic  Sulphate  idly  by  boiling  water.   Rap- 

Sttt/S&St     i4  decomposed  by  woo§- 
C2  H3  0,  S  03  spirit.     (Dumas  &  Peligot.) 

Very   soluble 
(Wurtz,  Ann. 


.j; 


SULPHATE   OF  METHYLAMIN. 
in  water.     Insoluble    in  alcohol. 
Ch.  et  Phys.,  (3.)  30.  460.) 

"ZfrSuLPHATE     OF     METHYLENE."       Vid.    Me- 

thylSulphuric  Acid. 

SULPHATE  OF  METHYLC?«ETHYLAMYLAMMO- 
NIUM. 

SULPHATE  OF  METHYLETHYLCONIIN.  Deli- 
quescent. Readily  soluble  in  water,  (v.  Planta 
&  Kekule,  Ann.  Ch.  u.  Pharm.,  89.  139.) 

SULPHATE  OF  METHYLNICOTIN.  Soluble  in 
water. 

SULPHATE  OF  METHYLPHENIDIN. 
SULPHATE  OF  METHYLNITROPHENIDIN.    Ea- 
^12  H4  (N  ^4)  sily  soluble  in  water,  es- 

C?  Hs  .  H  0,  S  08  peciaiiy    when    this    is 

acidulated  with  sulphu- 
ric acid.  (Cahours,  Ann.  Ch.  et  Phys.,  (3.)  27. 449.) 
SULPHATE  OF  METHYLTUNGSTEN.  Very  de- 
iquescent  and  soluble  in  water.  Easily  soluble  in 
alcohol  of  40°.  Sparingly  soluble  in  ether.  (Riche. 
Ann.  Ch.  et  Phys.,  (3.)  50.  75.) 

SULPHATE  of  protoxide  OF  MOLYBDENUM. 

I.)  normal.  Decomposed  by  water  into  the 
Mo  0,S  Os  following  basic  and  acid  salts. 

II.)  basic.     Insoluble  in  water. 

III.)  acid.     Soluble  in  water.     (Berzelius.) 

SULPHATE  ofbinoxide  OF  MOLYBDENUM.  Sol- 
Mo  02,  2  S  03  uble  in  water. 

SULPHATE  OF  MOLYBDIC  ACID. 

I.)  normal.  Deliquescent.  Partially  soluble  in 
Mo  0,,  3  S  Os  +  2  Aq  water.  (Anderson,  in  Berze- 
lius's Lehrb.) 

II.)  basic.  Sparingly  soluble  in  water.  Insol- 
uble in  alcohol.  (Berzelius.) 

SULPHATE  of  binoxide  OF  MOLYBDENUM  &  OF 
POTASH.  Readily  soluble  in  water.  (Berzelius.) 

SULPHATE  OF  MORPHINE. 

I.)  normal.    Very  readily  soluble  in  water,  and 

)   '34     is    6    .  H  0,  S  03  -f-  5  Aq 
1  H  ble  in   2  pts.  of 

cold  water,  the 
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aqueous  solution  containing  33.33%  of  it.  (M.  "R. 
&  P.)  Soluble  in  2  pts.  of  water  at  18.75°.  (Abl, 
from  (Esterr.  Zeltsckrift  fur  Pharm.,  8.  201,  in 
Canstatt's  Jahresberickt  fur  1854,  p.  76.) 

II.)  add. 

SULPHATE  OP  NAPHTTLAMIN.  Soluble  in 
(Sulphate  of  Naphtalidam.  water.  Easily  soluble  in 
Sulphate  of  Naphtalidin.)  water  acidulated  with 

N  j  ;,*>  us  .  H  0,  S  Os  chlorhydric  acid.  Spar- 
ingly soluble  in  cold  al- 
cohol of  86%,  more  soluble  in  boiling  alcohol. 
(Bcchamp,  Ann.  Ch.  et  Phys.,  (3.)  42.  189.) 
Difficultly  soluble  in  cold  water  or  alcohol ;  slow- 
ly but  rather  abundantly  soluble  in  boiling  alco- 
hol, so  that  the  saturated  boiling  solution  becomes 
completely  solid  on  cooling.  (Zinin.)  Less  sol- 
uble in  water  than  sulphate  of  phthalamin. 
( Schuetzenberger  &  Willm.) 

SULPHATE  OF  NARCEIN.  Sparingly  soluble 
in  cold,  readily  soluble  in  boiling  water. 

SULPHATE  OF  NARCOTIN.     Soluble  in  water. 

SULPHATE  OF  NICKEL. 

I.)  normal. 

a  =  anhydrous.  100  pts.  of  the  aqueous  solu- 
tion saturated  at  its  boiling  point  (112.5°)  contain 
65  pts.  of  the  dry  salt;  or  100  pts.  of  water  at 
112.5°  dissolve  185.71  pts.  of  it;  or  1  pt.  of  the 
dry  salt  is  soluble  in  0.5384  pt.  of  water  at  112.5°. 
(T.  Griffiths,  Quar.  J.  Sci.,  1825,  18.  90.) 


100  pts.  of 
water  at  °C. 

Dissolve  of  the  anhy- 
drous salt,  pts. 

2°     ... 

.     .      .     .      30  4 

16° 

37.4 

20° 

39.7 

23° 

41.0 

31° 

45.3 

41° 

49.1 

50° 

52.0 

53° 

54.4 

60° 

57.2 

70°     . 

61.9 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 
6  =  hydrated.     Efflorescent.     Soluble  in  3  pts. 
Ni  0,  S  03  +  7  Aq    of  water  at  12.5°.     Insoluble  in 
alcohol  or  ether.     Alcohol  pre- 
cipitates it  from  the  aqueous  solution.     (Tupputi, 
Ann.  de   Chim.,  1811,  78.  pp.  153,  154.)    100  pts. 
of  water  at  15.5°  dissolve  75.6  pts.  of  the  crystal- 
lized salt.     [T.]     Easily   soluble  in  alcohol,  and 
ether.  [?]     (Berzelius,  Lehrb.,  3.  663.) 

Sulphate  of  nickel  may  be  completely  precipi- 
tated from  its  aqueous  solution  by  adding  a  suit- 
able quantity  of  concentrated  acetic  acid.  (Per- 
soz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.444;  also 
in  his  Chim.  Molec.,  p.  346.)  It  crystallizes  from 
its  solution  in  chlorhydric  acid. 

II.)  basic.  Very  slightly  soluble  in  water. 
(Berzelius.)  Incompletely  soluble  in  water,  and 
the  portion  insoluble  in  water  is  only  slightly 
soluble  in  ammonia-water.  (Tupputi,  Ann.  de 
Chim.,  1811,78.153.) 

SULPHATE  OF  NICKEL  &  OF  POTASH.  Per- 

Ni  0,  S  03 ;  K  0,  S  03  +  6  Aq    manent.        Sparingly 

soluble       in       water. 

(Proust.)  Permanent  Soluble  in  8  i®  10  pts.  of 
water  at  12.5°.  (Tupputi,  Ann.  de  Chim.,  1811, 
78.  166.) 
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100  pts.  of 
water  at  °C. 

0°      .      .      .      , 

Dissolve  pts.  of  the 
anhydrous  salt. 

...       5.3 

10° 
14° 
20° 
30° 
36° 
49° 
55° 
60° 
75°     . 

8.9 
10.5 
13.8 
18.6 
20.4 
27.7 
32.4 
35.4 
45.6 

(Tobler,  Ann.  Ch.  u.  Pharm.,  95. 198,  and  fig.) 
Considerably    less   soluble   in    water  than   the 
corresponding  cobalt  salt.     The  aqueous  solution 
;  saturated  (slightly  supersaturated),  at 

20°  contains     8.729%  of  the  anhyd.  salt. 

40°         '•         12.270  " 

60°         "         17.555 

80°         "         22.021  "  " 

(C.  v.  Hauer,  J.  pr.  Ch.,  1858,  74.  435.) 
SULPHATE   OF   NICKEL,    OF   POTASH,   &  OP 
Ni  0;  S  05  5  2  (K  0,  S  03) ;  Zn  0,  S  08  +  12  Aq     ZlNC. 

SULPHATE  OF  NICKEL  &  OF  ZINC.  Very 
Ni  0,  S  03  5  Zn  0,  S  03  +  6  Aq  &  +  13  Aq  efflorescent. 

Soluble 

[the  6  Aq  salt?]  in  3  <2>  4  pts.  of  water  at  12.5°. 
Insoluble  in  alcohol.  Completely  soluble  in  am- 
monia-water, the  solution  subsequently  undergoing 
decomposition.  (Tupputi,  Ann.  de  Chim.,  1811, 
78.  pp.  168,  150,  174.) 

SULPHATE  OF  NICKEL^AMIN.  Decomposed 
(AmmonioSulphate  of  Nickel.)  by  water.  (H.  Rose.) 
N3  5  H9  .  Ni  0,  S  03 

SULPHATE  OF  NICOTIN.  Readily  soluble  in 
N,  \  (C10  H7'»), .  H  0,  S  03  water,  and  alcohol. 

SULPHATE  OF  NINAPHTHYLAMIN.  Soluble 
C-jo  Hfl  N2  02,  H  0,  S  0  in  water.  (C.  S.  Wood.) 

SULPHATE  OF  (a)NiTRANiLiN.  Soluble  in 
water.  (Arppe.) 

SULPHATE  OF  (|3)NiTnANiLiN. 

I.)  normal.  Permanent.  Decomposed  by  wa- 
ter. (Arppe,  Ann.  Ch.  u.  Pharm.,  93.  364.) 

II.)  acid. 
N  J  C12  H4  (N  04)  .  H  0,  H  0,  2  S  03 

SULPHATE  OF  NITROUS  ACID. 
(Sulphate  of  Nitric  Oxide  (N  02,  2  S  03)  of  Rose.) 

a  =  N  OB,  2  S  03(Bruening,  Deliquescent.  Rap- 
Ann.  Ch.  w.  Pharm.,  98-  382.)  idly  soluble  in  wa- 
ter, with  decom- 
position ;  also  soluble  in  aqueous  solutions  of 
caustic  alkalies  and  of  salts.  Abundantly  soluble 
in  cold  concentrated  sulphuric  acid.  (H.  Rose.) 
Insoluble  in  cold,  and  but  slowly  soluble,  with 
decomposition,  in  hot  concentrated  sulphuric 
acid.  (Prevostaye.)  Slowly  soluble  in  cold  con- 
centrated sulphuric  acid. 

b  =  Ditto  with  Sulphuric  Acid.  Deliquescent. 
«N02,2S02;  2HO,.S03"  Rapidly  solu- 

ble in  water, 
with  rise  of  temperature.  (W.  Henry.) 

SULPHATE    OF    NITRAZOPHENYLAMIN.    De- 

c  ct2  HS  (N  o4y  H  o,  s  o,     ?omPose.d  ,b.y  water> 

^2 1  H4  but  is  soluble  in  wa- 

ter acidulated   with 
sulphuric  acid. 

SULPHATE  OF  NiTRoCoDEiN.  Very  soluble 
N  £  CM  H19  (N  04)  06 '  .  H  o,  S  08  in  boiling  water. 
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SULPHATE    OF    NiTRoCuMiDiw.     Soluble  in 

N   I  '/is  HIO  (N  04)  .  H  O,  S  0.  +  2  Aq        water- 
I  "» 

SfLl'HATK  OK  NlTKOllAKMALIN. 

I.)  normal.  Soluble  in  water  acidulated  with 
sulphuric  acid. 

II.)  bi.     Sparingly  soluble  in  cold  water. 
N,  £  VK  H18  (N  04)  Oa"  .  H  0,  H  0,  2  S  Os 

SULPHATE  or  NITROHARMIN. 

I.)  normal. 

II.)  61. 

SULPHATE  OF  NITROMELANILIN.  Very  read- 
ily soluble  in  water.  (Hofmann,  J.  Ch.  Soc.,  I. 
308) 

SULPHATE  OF  NITROMESIDIN.  Decomposed 
by  water.  Soluble  in  water  acidulated  with  sul- 
phuric acid.  Soluble  in  alcohol.  (Maule,  J.  Ch. 
Soc.,  2.  120.) 

SULPHATE  OF  NITROPAPAVERIN.  Sparingly 
soluble  in  water. 

SULPHATE  OF  NITROTYROSIN.  Soluble  in 
2  C18  n,0  (N  04)  N  06, 2  H  0,  S2  O6  water. 

SULPHATE  OF  OCTTL.  Vid.  Octyl Sulphuric 
Acid. 

SULPHATE  OF  OCTYLAMIN.    Easily  soluble  in 

(Sulphate  of  Caprylamin.)     water.      (CahourS.) 
N  \  £«  H»  .  H  0,  S  03 

(  H2 

SULPHATE  of  protoxide  OF  OSMIUM.  Easily 
Os  0,  S  03  soluble  in  water,  and  alcohol. 

SULPHATE  of  the  blue  oxide  OF  OSMIUM.  In- 
soluble in  water.  Before  drying,  it  is  soluble  in 
aqueous  solutions  of  the  caustic  and  carbonated 
alkalies. 

SULPHATE  ofbinoxide  OF  OSMIUM.  Soluble  in 
Os  O2, 2  S  03  water. 

SULPHATE  OF  OXYCANTHIN. 

SULPHATE  OF "OxYCoBALTiAQUE"(ofFremy). 
6  N  H3 .  Co,  04,  2 S  03  -J-  3  Aq  Permanent.  Soluble, 
without  decomposi- 
tion, in  an  ammoniacal  liquor.  Immediately 
decomposed  by  water.  (Fremy,  Ann.  Ch.  et  Phys., 
(3.)  35.  277.) 

SULPHATE    OF    PALLAD&ZAMIN.      Soluble    in 

Na  I  H8  .  Pd  0,  S  0,  +  Aq     Warm>  1.6SS  S°luble  in  C°ld 
8  (  ammonia-water. 

SULPHATE  OF  PALLADAMMONIUM.  Easily 
*r  S  H,  A  a  r,  soluble  in  boiling,  very  sparingly 
N^pd.O,S08  goluhle  in  co]d  water-.  (KanC) 

Phil  Trans.,  1842,  p.  292.) 

SULPHATE  OF  PALLADIUM. 

I.)  mono. 

a  =  anhydrous.  Absorbs  one  equivalent  of 
Pd  0,  S  03  water  from  the  air  without  becoming 
damp.  If  the  air  be  very  damp  it  sub- 
sequently deliquesces  completely.  (Kane,  Phil. 
Trans.,  1842,  p.  288.)  Decomposed  by  water, 
even  in  the  cold,  with  separation  of  a  basic  salt. 
The  water  retains  sulphuric  acid  in  solution,  and 
this  contains  traces  of  oxide  of  palladium,  but  no 
acid  salt  is  formed.  (H.  Rose,  Pogg.  Ann.,  83. 
pp.  143,  140.) 

b  =  hydrated.  Deliquesces  in  damp  air.  Very 
FdO,SOs  +  2Aq  soluble  in  water.  (Kane,  Phil. 
Trims.,  1842,  p.  287.)  Soluble 
in  water.  (Fischer,  Berzelius.)  When  a  strong 
aqueous  solution  is  mixed  with  much  water  it  is 
decomposed,  a  basic  salt  separating.  This  pre- 
cipitation may  be  prevented  by  acidulating  the 
solution  with  sulphuric  acid.  (Kane,  loc.  cit.,  p. 
288.) 


II.)  basic.     Insoluble  in  water.     Easily  soluble 

8  PdO,  S  O3  +  6  Aq&  +  10  Aq     in    chlorhydric    acid. 

(Kane,    Phil.  Trans., 

1842,  pp.  288-291.)     Soluble  in  ammonia-water. 

SULPHATE  OF  PALLADIUM  &  OF  POTASH. 

SULPHATE  OF  PAPAVERIN. 

SULPHATE  OF  C?/PHENIN.  Insoluble  in  cold 
water,  or  in  alcohol.  Soluble  in  boiling  water 
acidulated  with  chlorhydric  acid.  (Laurent  & 
Gerhardt.) 

SULPHATE  OF  PHENYL.  Vid.  PhenylSulphu- 
ric  Acid. 

SULPHATE  OF  PHENYLACETOSAMIN.  Solu- 
(Sulphate  of  AcetylAnilin.)  ble  in  water,  and  al- 
cohol. 

SULPHATE  OF  PHENYLCARBAMIC  ACID. 

;  u»  o,» 

N     <4  H5  .  H  O,  II  O,  S  03 


SULPHATE  OF  PHLORAMIN.  Soluble  in  water. 
C,a  H7  N  04,  H  O,  S  03 

SULPHATE  OF  PHTHALAMIN.  Soluble  in  wa- 
N  C16  Hs  O4,  H  O,  S  O8  ter.  More  soluble  in  water 
than  sulphate  of  naphthyla- 
min.  (Schuetzenberger  &  Willm.) 

SULPHATE  OF  PHTHALIDIN.     Much  less  solu- 

v  <  C1R  Ho"  H  r»  o  o  ble  in  water  than  thechlor- 
N}H'«  •  .H0.80.  hydrate  or  nitj.ate  (I)u_ 

sart.) 

SULPHATE  OF  PICOLIN. 

I.)  normal.  Decomposed  to  an  acid  salt  by 
boiling  with  water.  Insoluble  in  an  excess  of 
picolin.  (Unverdorben.) 

II.)  61.  Readily  deliquescent.  Very  soluble  in 
N  J  C12  HT'«  .  H  O,  H  O,  S  03  alcohol.  Insoluble  in 

<  ether.     (Anderson.) 

SULPHATE     OF     PIPERIDIN.      Deliquescent. 

v  <  cio  Hio"  TI  n  90  Very  soluble  in  water. 
NK  -HO,SOS  (Cahours>  Ann.  Ch.  et 

Phys.,  (3.)  38.  84.) 

JB/SULPHATE  OFPLATIN(Z'C)AMMONIUM.     Tol- 

(Suiphate  of  Platinamin.)     erably    easily    soluble  in 

N  \  5s/i  .  O,  2  S  O,  warm  water.    Insoluble  in 

?Pt  alcohol.     (Gerhardt.) 

SULPHATE    OF    PLATIN(OUS)&I'AMIN.     Soluble 

(Sulphate  of  diPlatosamine.  in      32 

Ammonia  Sulphate  of  protoxide  of  Platinum.}         pts<      of 

N2  }  H6  .  Pt  O,  S  O3  water  at 

16  .5°; 

and  more  readily  in  boiling  water.  (Reiset,  Ann., 
Ch.  et  Phys.,  (3.)  11.  422.)  Soluble  in  50  (8)  60 
pts.  of  boiling  water,  and  much  less  soluble  in 
cold  water.  Almost  insoluble  in  ordinary  alcohol. 
Soluble  in  dilute  sulphuric  acid,  separating  out  as 
the  liquor  becomes  more  concentrated,  and  de- 
composing after  a  certain  degree  of  concentration 
is  reached.  (Peyrone,  Ann.  Ch.  et  Phys.,  (3.) 
12.  pp.  202,  207.) 

SULPHATE  OF  PLATIN(OWS)  AMMONIUM.    Spar- 

(  Hs  ingly   soluble   in   cold,   more 

N  I  Pt  0,  H  o,  S  03      so|ubie  jn  },ot  watcr.    (Reiset, 

Ann.    Ch.  et   Phys.,    (3.)    11. 

427.)     Soluble  in  ammonia-water  with  combina- 

tion.    (Ibid.,  p.  431.) 

SULPHATE  OF  PLATINOPYRIDIN.  Readily 
soluble  in  water. 

SULPHATE  of  protoxide  OF  PLATINUM.  Deli- 
PtO,  S03  quescent.  Soluble  in  water.  (Vau- 
quelin.) 

SULPHATE   of  binoxide  OF   PLATINUM.     Deli- 

Pt  02,  2  S  0,    quescent.     Soluble  in  water,  alcohol, 

and  ether  (E.  Davy)  ;  being  the  only 
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metallic  sulphate,  except  tersulphate  of  iron, 
which  is  readily  soluble  in  alcohol  (Gmelin).  Also 
soluble  in  phosphoric,  chlorhydric,  and  nitric 
acids.  (E.  Davy.) 

SULPHATE  of  linoxide  OF  PLATINUM  &  OF 
POTASH. 

I.)  basic.  Insoluble  in  water.  Readily  soluble 
in  aqua-regia,  and  in  boiling  chlorhvdric  acid,  but 
is  not  attacked  by  boiling  nitric,  sulphuric,  phos- 
phoric, or  acetic  acids,  or  by  ammonia-water,  or 
caustic  potash.  (E.  Davy.) 

SULPHATE  of  linoxide  OF  PLATINUM  &  OF 
SODA.  Resembles  the  potash  salt. 

SULPHATE  OF  PLATOS AMMONIUM.  Vid.  Sul- 
phate of  Platin(o?<s)amin. 

SULPHATE  OF  PLATOSOPYRIDIN. 

SULPHATE  OF  fo'PLUMBic/n'ETHYL.  Soluble 
(Sulphate  of  -|  Plomb Ethyl.)  in  water,  and  in  alco- 
Pb2 (C4  H6>3  0,  S 03  hoi.  (Buckton.)  Near- 

ly   insoluble    in  water, 

absolute  alcohol,  or  ether.  But  readily  soluble  in 
water  or  alcohol  when  these  are  acidulated  with 
sulphuric  or  chlorhydric  acid. 

SULPHATE  OF  POTASH.     Permanent.     Soluble 
K  0,  S  03    in  water,  with  slight  reduction  of  tem- 
perature. 
100  pts.  of  water  at  0°      dissolve  8.36  pts.  of  it. 

12.72°       "     10.57         " 
"  49.08°       "     16.91         " 

"  63.90°       "     19.29         " 

"  101.50°       "     26.33         " 

(Gay-Lussac,  Ann.  Ch.  et  Phys.,  (2.)  11.  311.) 
The  curve  of  solubility  of  sulphate  of  potash  is, 
y  =  0.1741*°  +  8.36. 

(Gay-Lussac,  loc.  cit.) 
Or  100  pts.  of  water  dissolve  pts.  = 
8.36  +  0.1741  T°. 

(H.  Kopp,  Ann.  Ch.  u.  Pltarm.,  1840,  34.  261.) 

That  is  to  say,  100  pts.  of  water  at  0°  dissolve 
8.36  pts.  of  it,  and  for  every  degree  above  0° 
0.1741  pt. 

By  direct  experiment  Kopp  found' that  100  pts. 
of  water  at  15.1°  dissolved  10.2  pts.  of  the  salt; 
according  to  the  above  formula  11  pts.  should 
have  been  dissolved. 

Soluble  in  9.96  pts.  of  water  at    12.5° 


(R.  Brandes  &  Firnhaber,  from  Stolfze's  Berl. 
Jfthrl).,  Jahrcj.  2.  Abth.,  68  -  74,  in  Brandts's  Ar- 
chiv.,  1823,  5.  91.) 

The  saturated  aqueous  solution  boils  at  103°. 
(Kremers,  Pogy.  Ann.,  99.  43.)  100  pts.  of  the 
aqueous  solution  saturated  at  the  boiling  point 
(101.7°),  contain  17.5  pts.  of  the  dry  salt;  or  100 
pts.  of  water  at  101.7  dissolve  21.212  pts.  of  it; 
or  1  pt.  of  the  salt  is  soluble  in  4.714  pts.  of  wa- 
ter at  101.7°.  (Griffiths,  Qnnr.  ./.  6c«'.,  1825,  18. 
90.)  100  pts.  of  water  at  102.8°  dissolve  29  pts. 
of  it.  (Penny,  Phil.  Mag.,  (4.)  1O.  406.)  The 
aqueous  solution  saturated  at  18.75°  is  of  1.0798 
sp.  gr. ;  it  contains  9.71%  of  the  salt;  or  100  pts. 
of  water  at  18.75°  dissolve  10.74  pts.  of  it;  or, 
in  other  words,  I  pt.  of  the  salt  is  soluble  in  9.3 
pts.  of  water  at  18.75°.  (Karsten,  Berlin  Alhandi, 
1840,  p.  101.  The  aqueous  solution  saturated  at 
12.5°  contains  6.4%  of  it.  (Hassenfratz,  Ann.  de 
Chim.,  28.  291.)  The  cold  saturated  aqueous 
solution  contains  5.2%  of  it  (Fourcroy)  ;  when 
saturated  at  10°  it  contains  15.7%.  (Eller,  cited 
by  Hassenfratz.)  100  pts.  of  water  at  15.5°  dis- 
solve 7.3  %  6.25  pts.  of  it,  and  at  100°,  20  pts. 
(lire's  Diet.)  100  pts.  of  boiling  water  dissolve 
24.2  pts.  of  it.  (Wenzel,  Verwandtscha.fi,  p.  310 
[T-].) 

Soluble  in  9.081  pts.  of  water  at  15°.  (Ger- 
lach's  determination,  see  his  table  of  sp.  grs.,  be- 
low.) Soluble  in  16  pts.  of  water  at  15°,  and  in 
5  pts.  of  boiling  water.  More  readily  soluble  in 
acidulated  than  in  pure  water.  (Bergman,  Es- 
says, 1.  pp.  177,  34,  378.)  Soluble  in  18  pts.  of 
cold,  and  in  4  pts.  of  boiling  water  (Fourcroy)  ; 
in  15  pts.  of  cold  and  5  pts.  of  hot  water  (Reid)  ; 
in  12  pts.  of  water  at  0°,  and  in  4  pts.  at  boiling ; 
in  9.41  pts.  of  water  at  12.2°,  and  in  3.8  pts.  at 
boiling  the  solution  saturated  at  12.2°  containing 
9.56%  of  it,  and  that  saturated  at  boiling  20.8%. 
(M.  R.  &  P.)  Soluble  in  12  pts.  of  water  at 
1 8.75°.  ( Abl,  from  (Esterr.  Zeitschrift  fur  Pharm., 
8.  201,  in  Canstatt's  Jahresbericht  filr  1854,  p.  76.) 
According  to  Redwood,  powdered  sulphate  of  pot- 
ash is  more  soluble  in  water  than  the  crystallized 
salt.  The  aqueous  solution  saturated  at  15°  is  of 
1.077443  sp.  gr.,  and  contains  dissolved  in  every 
100  pts.  of  water  at  least  10.055  pts.  of  the  salt. 
(Michel  &  Krafft,  Ann.  Ch.  et  Phys.,  (3.)  41.  pp. 


9.6 

15° 

478,  482.) 

6.8                   " 

31.25° 

5.84                  " 
4.0                    " 

37.5° 
50° 

An  aqueous  solution                       Contains 
of  sp.  gr.,   at  19.5°        Percent  of          Pts.  of  K  0,  SO, 
(sp.  gr.  of  -water  at        K  0,  S  03.         dissolved  in  100 

4.4 

56.25° 

19.5°  =  1).                                                   pts.  of  water. 

4.5 

68.75° 

1.0193     .     .     .      2.401     .     .     .    2.46 

4.0                    " 

87.5° 

1.0385                      4.744                    4.98 

3.7 

100° 

1.0568                      6.968                    7.49 

Or  100  pts.  of  water 
at  12.5°          dissolve 

10     pts.  of  it. 

1.0763                      9264                  10.21 
1.0909     .     .     .    10.945     .     .     .12.29 

15° 

10.38 

(Kremer's  Pogq.  Ann.,  95.  120.     The  second 

31.25° 

14 

column  is  from  Gerlach's  Sp.  Gew.  der  Salzloesun- 

37.5° 

17 

gen,  p.  34.) 

50° 
56.25°                 " 
68.75° 

25 
22 
21.95 

An    aqueous    solution        Contains  percent 
of  sp.  gr.  at  15°   (pp.            ofKO,  SO,, 
gr.  of  water  at  15°  =  1). 

87.5° 

25 

00820     1 

100° 

26 

.01635                                2 

Or  the  aqueous  solution 

Contains  per- 

.02450                               3 

saturated  at  °C. 

cent  of  it. 

.03277                                4 

jo  5° 

9  125 

f\A  i  n^                                   t\ 

15° 

9.400 

!04947                                6 

31.25° 

12.812 

.05790                                7 

37.5° 

14.600 

.06644                                8 

50° 

20.000 

.07499                               9 

56.25° 

18.500 

08305     9  92* 

68.75° 

18.000 

(Th.Gei'lach,Sp.Gew.derSalzlcesunaen,  1859,  p.  21.) 

87.5° 

20.000 

100°                        .     . 

21.100 

*  Saturated  solution. 
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A  solution  of  sp.  gr. 
at  12.5°. 


Contains  of  K  0, 
S  03  percent. 

.  .  .  1 
2 
3 
4 
5 


1.0086  .... 

1.0171 

1.0257 

1.0343 

1.0429 

1.0515 6 

(Hassenfratz,  Ann.  de  Chim.,  28.  296.) 
An  aqueous  solution      Contains  for  every  100     Boils 
of  sp.  gr.  at  12.5°        pts.  of  water,  pts.  of     at  °C. 
KO,  SO, 

.  100.38° 
100.63° 
100.75° 
100.88° 
101° 
101.12° 
101.25° 
101.25° 
101.38° 
100.5° 


2 
3 
4 
5 

6 
7 
8 
9 
10 


.00795  .  . 
.01510 
.02310 
.03050 
.03905 
.04555 
.05240 
.05990 
.06760 
.07350  .  . 
The  most  concentrated  solution  boils  at  102.88°. 
(R.  Brandes  &  Gruner,  Brandes's  Archiv.,  1827, 
22.  147.)  An  aqueous  solution  saturated  at  8°  is 
of  1.072  sp.  gr.  (Anthon,  Ann.  der  Pharm.,  1837, 
24.  211.)  An  aqueous  solution  containing  9%  of 
K  0,  S  03  boils  at  100.3°.  (Gerlach,  he.  cit.,  p. 
105.) 

A  solution  (saturated  at  15°)  Contains 

in  alcohol  of  percent 

Sp.  er.  Percent,  by  of  K  0, 

weight  S  03 

1.000     .     .     .    0     .     .      .     .    10.4 
0.986  10  3.9 

0.972  20  1.46 

0.958  30  0.55 

0.939  .  .  40  ....  0.21 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1861, 118.  365.) 
Sulphate  of  potash  is  more  soluble  in  aqueous 
solutions  of  other  salts,  as  the  sulphates  of  soda, 
magnesia,  and  copper,  than  in  pure  water.  (Pfaff, 
Ann.  Ch.  u.  Pharm.,  99.  227.)  Soluble  in  satu- 
rated aqueous  solutions  of  the  sulphates  of  soda, 
and  of  magnesia,  and  of  chloride  of  sodium  ;  in 
a  saturated  solution  of  sulphate  of  zinc  or  of  cop- 
per it  is  slowly  converted  into  a  double  salt.  ( Kar- 
sten,  Berlin  AbhandL,  1840,  p.  127.)  Sparingly 
soluble  in  a  saturated  solution  of  chloride  of 
potassium  without  occasioning  any  precipitation. 
The  solution  thus  obtained  contains  at  18.75° 
25.78%  of  mixed  salt:  or  100  pts.  of  water  dis- 
solve 34.75  pts.  of  mixed  salt,  viz.  32.96  pts.  of 
K  Cl,  and  1.79  pts.  of  K  O,  S  O3.  A  solution 
identical  with  this  is  obtained  when  an  excess  of  a 
mixture  of  the  two  salts  is  treated  with  water. 
(Karsten,  loc.  cit.,  p.  112.  See  also  Chloride  of 
Potassium.)  Soluble  in  a  saturated  solution  of 
chloride  of  ammonium.  A  solution  thus  prepared 
at  18.75°  contains  33.88%  of  mixed  salt.  100  pts. 
of  water  consequently  dissolve  51.2  pts.  of  mixed 
salt,  viz.  37.97  pts.  of  N  H*  Cl,  and  13.26  pts.  of 
K  O,  S  O3.  This  solution  is  not  of  very  different 
composition  from  that  prepared  by  treating  an 
excess  of  a  mixture  of  the  two  salts  with  water  at 
the  same  temperature,  this  last  contains  32.86% 
of  mixed  salt ;  100  pts.  of  water  dissolving  5 1 .2  pts. 
of  mixed  salt,  viz.  13.28  pts.  of  K  O,  S  Os  and 
37.92  pts.  of  N  H  Cl.  (Karsten,  loc.  cit.,  p.  120.) 
Sparingly  soluble  in  a  saturated  solution  of 
nitrute  of  potash  without  causing  any  precipita- 
tion of  the  latter.  The  solution  thus  obtained 
contains  25.1%  of  mixed  salt,  or  100  pts.  of  water 
at  18.75°  dissolve  33.51  pts.  of  mixed  salt,  viz. 
29.48  pts.  of  K  O,  N  0«,  and  4.03  pts.  of  K  O, 


S  Og.  A  solution  identical  with  this  is  obtained 
when  an  excess  of  a  mixture  of  the  two  salts  is 
treated  with  water.  (Karsten,  loc.  cit.,  p.  112. 
See  also  Nitrate  of  Potash.)  Soluble  in  a  satu- 
rated solution  of  nitrate  of  soda,  forming  a  clear 
solution  at  first,  but  this  soon  becomes  cloudy 
from  separation  of  K  O,  N  O5.  (Karsten,  loc.  cit., 
p.  124.)  Soluble  in  a  saturated  solution  of  nitrate 
of  soda,  from  which  solution  the  sulphate  of  pot- 
ash is  not  displaced  by  salts  which  would  precipi- 
tate it  from  its  solution  in  pure  water.  (Margue- 
ritte,  C.  R.,  38.  307.) 

On  mixing  a  very  concentrated  solution  of  sul- 
phate of  ammonia  with  a  strong  solution  of  ace- 
tate of  potash  a  considerable  quantity  of  sulphate 
of  potash  falls  as  a  precipitate.  (G.  Bischof, 
Schweiyger's  Journ.  fur  Ch.  u.  Phys.,  1827,  51. 
232.)  When  one  equivalent  of  K  O,  S  O3,  in 
aqueous  solution,  is  mixed  with  a  solution  of  an 
equivalent  of  chloride  of  zinc  (Zn  Cl)  ^-fo  of  it 
are  decomposed  to  sulphate  of  zinc,  which  may  be 
precipitated  by  adding  alcohol,  while  -^^  of  it 
remain  unchanged  ;  when  mixed  with  a  solution 
of  an  equivalent  of  chloride  of  manganese  (Mn 
Cl),  Y^Vo"  °f  it  are  decomposed  as  before,  while 
iWo"  °^  ^  reraain  unchanged  ;  when  mixed  with 
a  solution  of  an  equivalent  of  chloride  of  magne- 
sium (Mg  Cl),  -^  of  it  are  decomposed,  while 
Y6^-  of  it  remain  unchanged  ;  when  mixed  with  a 
solution  of  an  equivalent  of  acetate  of  soda  (C* 
H3  Na  04),  y3^o  of  it  are  decomposed,  while 
of  ifc  remain  unchanged.  (Malaguti,  Ann. 
et  Phys.,  1853,  (3.)  37.  203.) 

Sulphate  of  potash  is  precipitated  from  concen- 
trated aqueous  solutions  on  the  addition  of  am- 
monia-water. (Sullivan,  Rep.  Br.  Assoc.,  1859, 
p.  302.) 

It  is  insoluble  in  an  aqueous  solution  of  caustic 
potash,  the  sp.  gr.  of  which  equals  1.35.  (Liebig, 
Ann.  Pharm.,  11.  262.) 

Insoluble  in  alcohol,  the  sp.  gr.  of  which  equals 
0.905.  (Anthon,  J.  pr.  Ch.,  14.  125.)  Almost 
completely  insoluble  in  absolute  alcohol ;  some- 
what more,  though  still  exceedingly  sparingly, 
soluble  in  absolute  alcohol  which  has  been  acidu- 
lated with  sulphuric  acid.  (Fresenius,  Quant.,  p. 
751.) 

Glacial  acetic  acid  produces  no  precipitate  when 
added  to  the  aqueous  solution.  (Persoz,  Ann.  Ch. 
et  Phys.,  1836,  (2.)  63.  443.)  Soluble  in  acetic 
acid,  without  decomposition  ;  in  chlorhydric  acid, 
with  formation  of  K  O,  2  S  Os  and  *K  Cl ;  in 
warm  strong  nitric  acid  to  K  O,  2  S  Os,  K  O, 
N  Os,  and  (K  O,  S  O3;  H  O,  N  O5)  [see  Nitrate 
of  Sulphate  of  Potash]  ;  in  phosphoric  acid,  with 
formation  of  (K  O,  S  O3 ;  3  H  O,  P  O5)  [see 
Phosphate  of  Sulphate  of  Potash] ;  and  in  the 
strong  acids  generally.  (Berzelius,  Lehrb.,  3. 
118.) 

Soluble  in  glycerin.     (Pelouze.) 

II.)  bi. 

a  =  anhydrous.    Effloresces   slightly  upon    its 

;  K  0,  2  S  03    surface.     Soluble  in  6  pts.  of  water  at 

16°  (Dumas,  Tr.,  6.  219)  ;  in  5  pts  of 

water  at  15.6°  [Y.] ;  in  2  pts.  of  cold,  and  in  0.5 

pt.  of  boiling  water.     (Schubarth's  Tech.  Ch.) 

1  pt.  of  the  anhydrous  salt  is  soluble  in 
2.95  pts.  of  water  at     0° 
2.08         "  "         20° 

1.59         "  "         40° 

0.68         "  "       100° 

(Kremers,  Pogg.  Ann.,  92.  499.) 

Soluble  in  2  pts.  of  cold,  and  in  less  than  1  pt. 
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of  boiling  water.  Alcohol  precipitates  the  mono- 
sulphate  when  added  to  the  aqueous  solution. 
(Berzelius,  Lehrb.)  The  saturated  aqueous  solu- 
tion boils  at  108°  (Kremers,  loc.  cit.);  at  105.5°. 
(T.  Griffiths,  Quar.  J.  Sci.,  1825,  18.  90.)  It  is 
soluble  in  hot  water  without  decomposition  so 
long  as  the  quantity  of  water  used  is  less  than 
sufficient  to  dissolve  all  of  the  salt  which  is 
present ;  but  as  soon  as  sufficient  hot  water  to 
entirely  dissolve  the  salt  is  added  partial  decom- 
position ensues,  a  portion  of  the  sulphuric  acid 
being  abstracted  by  the  water.  (H.  Rose,  Pogg. 
Ann.,  82.  549.)  Soluble  in  about  half  its  weight 
of  boiling  water,  the  solution  solidifying  on  cool- 
ing. From  a  solution  in  a  larger  quantity  of  hot 
water  a  considerable  quantity  of  the  monosulphate 
crystallizes  out  on  cooling,  leaving  free  acid  in 
the  solution,  and  this  in  proportion  to  the  amount 
of  water  employed,  up  to  a  certain  limit.  (Geiger.) 
When  much  water  is  present,  the  addition  of  even 
a  large  quantity  of  sulphuric  acid  cannot  prevent 
the  simple  sulphate  from  crystallizing  out.  (Gra- 
ham.) When  the  water  is  in  large  excess  its 
affinity  for  the  sulphuric  acid  overcomes  that  of 
the  sulphate  of  potash  for  the  latter.  Cold  water 
extracts  from  the  salt  a  large  quantity  of  sulphuric 
acid  and  but  little  potash,  leaving  monosulphate 
of  potash.  Boiling  alcohol  also  extracts  from  the 
crystals  scarcely  anything  but  sulphuric  acid. 
(Geiger,  et  al.  See  Gmelin's  Handbook,  3.  42.) 
Bisulphate  of  potash  is  liable  to  form  supersatu- 
rated solutions.  (Ogden.) 

ft  =  hydrated.     Soluble  in  water. 
K  0,  H  O,  2  S  03 

III.)  mixtures,  as  Obtained  by  dis- 

2  (K  0,  S  03) ;  H  0,  S  03  (of  Phil-  solving  mixtures 
lips,  and  of  Jacquelam).  f  -rr  /-\  en 

4  (K  0,  S  0»)  ;  H  0,  S  03  (of  Hits-  Of  *  JJ«  QbQ  ^ 
cherlich),  &c.,  &c.  and  K  O,  2  S  O 

in     water,     and 

crystallizing.  These  compounds  are  decomposed 
by  a  small  quantity  of  water,  which  dissolves  out 
the  bisalt  in  preference  to  the  monosalt,  but  if 
sufficient  water  be  added  the  latter  is  of  course 
also  dissolved. 

SULPHATE  OP  POTASH  &  OK  RHODIUM. 

I.)  K  0,  S  03 ;  Rh203, 3  S  03  Almost  insoluble  in 
water.  Very  spar- 
ingly soluble  in  sulphuric  acid.  (Berzelius's  Lehrb.) 

II.)  1  Very  slowly  soluble  in  cold,  quickly 
soluble  in  boiling  water.  (Berzelius's  Lehrb.) 

SULPHATE  or  POTASH  &  OF  SILVER. 
SULPHATE  OF  POTASH  &  OF  SODA. 
I.)   Soluble  in  water. 
K  0,  S  03  ;  Na  0,  S  03 

II.)  100  pts.  of  water  at  103°  dissolve  nearly 
3(K  O,  S  Os)  ;  NaO,  S  08  40.8  pts.  of  this  salt. 
(Plate  SnJpliate  of  Potash.)  (Penny,  Phil.  Mag.,  (4.) 
10.  406.) 

III.)  5  (K  0,  S  03)  ;  Na  O,  S  O8 
1000  pts.  of  water  at  100°  dissolve  250  pts.  of  it. 
12.7°       "       101 
4.4°      "        92        " 
(Gladstone,  J.  Ch.  Soc.,  6.  111.) 

SULPHATE  OF  POTASH  £  OF  STRONTIA. 
K  0,  S  03 ;  Sr  0,  S  03 

SULPHATE  OF  POTASH  &  OF  THORIA.     Per- 
K  0,  S  03  5  Th  0,  S  03  +  Aq    manent.     Slowly   solu- 
ble in   cold,   but  easily 

and  abundantly  soluble  in  hot  water.  Completely 
insoluble  in  a  saturated  cold  solution  of  sulphate 
of  potash.  Insoluble  in  alcohol.  On  boiling  the 
aqueous  solution  slight  decomposition  occurs  after 


some  time,  a  basic  salt,  insoluble  in  water,  but 
easily  soluble  in  acids,  being  deposited.  This 
decomposition,  however,  cannot  be  carried  beyond 
a  certain  point.  (Berzelius,  Poyg.  Ann.,  1829, 
16.  pp.  410,  400,390.) 

SULPHATE  OF  POTASH  &  OF  TITANIUM.  De- 
composed by  water. 

SULPHATE    OF   POTASH    &    of  protoxide    OF 
K  0,  S  03  ;  2  (UrO,  S  O3)  +  Aq       URANIUM.        Very 
difficultly      soluble 
m  water.     (Rammelsberg.) 

SULPHATE  OF  POTASH  &  of  sesquioxide  OF 
URANIUM. 

I.)  Permanent.     100  pts.  of  water  dissolve  11 

K  0,  S  03 ;  Ura  03,  S  08  -f-  2  Aq     pts.  of  it  at  22°,  and 

19G    pts.    at     100°; 

or  1  pt.  of  the  salt  is  soluble  in  9.09  pts.  of  wa- 
ter at  22°,  and  in  0.51  pt.  at  100°.  (Ebelmen, 
Ann.  Ch.  et  Phys.,  (3.)  5.  211.)  Rather  spar- 
ingly soluble  in  water.  (Pe'ligot.  Ann.  Ch.  et 
Phys.,  (3.)  5.  43.) 

Ebelmen  could  not  prepare  the  salts  described 
by  Berzelius. 

II.)  Completely  soluble  in  water.  Insoluble  in 
2  (K  0,  S  03) ;  3  (Ura  08,  S  Oa)  +  Aq  alcohol,  which 

abstracts  J  of 

the  Ur2  Os,  S  O3,  and  converts  it  into  No.  1. 
(Berzelius's  Lehrb.,  3.  1109.)  Insoluble  in  alco- 
hol. (Berzelius.) 

SULPHATE  OF  POTASH  &  OF  URANOSOURA- 
NIC  OXIDE.  Nearly  or  quite  insoluble  in  water. 
(Berzelius.) 

SULPHATE  OF  POTASH  &  ofbinoxide  OF  VANA- 
KO,  S03;  V02, 2S03     DiUM.     Soluble   in   water. 
Insoluble  in  alcohol. 

SULPHATE  OF  POTASH  &  OF  VANADIC  ACID. 
K  0,  S  03 ;  V  03, 3  S  03     Very   sparingly   soluble  in 
water.    Insoluble    in   alco- 
hol. 

SULPHATE  OF  POTASH  &  OF  YTTRIA.  Com- 
K  0,  S  03 ;  Y  0,  S  03  pletely,  though  very  slowly, 
soluble  in  a  large  proportion 
of  water. 

Less  soluble  than  sulphate  of  yttria  (Gahn),  but 
more  soluble  than  the  sulphate  of  potash  and  of 
cerium.  (Gahn  &  Berzelius.)  Soluble  in  16  pts. 
of  cold  water,  and  in  10  pts.  of  water  saturated 
with  sulphate  of  potash,  and  in  still  less  of  the 
latter  if  it  likewise  contains  an  ammoniacal  salt 
or  free  acid.  (Berlin.) 

SULPHATE  OF  POTASH  &  OF  ZINC.     Perraa- 
K  0,  S  03;  Zn  0,  S  03  +  6  Aq     nent.      Soluble    in    5 
pts.     of   cold    water. 
(Bucholz,  Jr.) 


100  pts.  of  water 
at  °0 

Dissolve  pts.  of  the 
anhydrous  salt. 

at     0°     ... 

.     .     .12.6 

10° 

18.7 

15° 

22.5 

25° 

288 

36° 

39.9 

45° 

51.2 

50° 

54.0 

58° 

67.6 

65° 

81.3 

70°     . 

.  87.9 

(Tobter,  Ann.  Ch.  u.Pharm.,  95.  198,  and  fig.) 

1  pt.  of  the  6  Aq  salt  is  soluble  in  6.76  pts.  of 

water  at  15°,  or  100  pts.  of  water  at  15°  dissolve 

14.8  pts.  of  it;  or  the  aqueous  solution  saturated 

at  15°  contains  12.9%  of  it,  or  9.9%  of  the  anhy- 
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drous  salt,  and  is  of  1.0939  sp.  gr.  (H.  Schiff, 
Ann.  Ch.  u.P/Kirm.,  1859,  109.  326.) 

Pierre  describes  a  salt  to  which  lie  attributes  the 
composition  (K  0,  S  ()s ;  Zn  O,  S  O3  +  7  Aq), 
soluble  in  2.5  pts.  of  boiling  water,  and  much  less 
soluble  in  cold  water.  (Pierre,  Ann.  Ch.  et  Phys., 
(3.)  16.  243.) 

SULPHATE  OP  POTASH  &  OF  ZIRCONIA.  Very 
sparingly  soluble  in  water.  Entirely  insoluble  in 
an  aqueous  solution  of  sulphate  of  potash.  Sol- 
uble in  solutions  of  carbonate  of  ammonia  and 
carbonate  of  potash.  Tolerably  soluble  in  acids. 
When  only  slightly  washed  it  dissolves  readily  in 
water,  but'after  having  been  thoroughly  washed  or 
boiled  with  water  a  basic  salt  is  formed,  which  is 
insoluble  in  water,  and  insoluble,  or  very  nearly 
so,  in  acids,  a  large  quantity  of  concentrated  acid 
being  required  to  dissolve  it.  (Berzelius.) 

SULPHATE  OF  PURPUREOCOBALT. 
I.)  acid.     Very   soluble   in    water.     (Gibbs   & 
6  N  H8  .  Coa  03,  4  S  03  +  5  Aq     G  e  n  t  h  ,     Smithson. 

Contrib.,  vol.  9.) 
SULPHATE  OF  QUINIDIN. 
I.)  normal.     Soluble  in  350  pts.  of  water  at  10°, 

N2  }  C40  II24  OJ'  .  HO,  S03  +6  Aq       J"1!*"1  25  Pts'  of 
t  boiling   water. 

Soluble  in  32  pts. 

of  absolute  alcohol  at  10°.  Almost  insoluble  in 
ether. 

Soluble  in  340  pts.  of  water  at  12.7°.  (Hera- 
path,  Phil.  Mag.,  (4.)  6.  174.) 

II.)  acid.  Soluble  in  73  pts.  of  cold,  and  in 
4.2  pts.  of  boiling  water.  .(Howard.) 

SULPHATE   OF  QUININE. 

I.)  normal.  Efflorescent.  Less  soluble  in  wa- 
Improperly  called  "  basic."  ter  than  the  bi- 

N2  j  C40  H,4  04TI .  H  0,  S  03  +  7  Aq  sulphate,  and 

less  soluble  in 

cold  water  than  the  normal  sulphate  of  cincho- 
nine.  Soluble  in  740  pts.  of  water  at  13°  (the 
saturated  cold  solution  containing  0.136%  of  it)  ; 
and  in  about  30  pts.  of  water  at  100°  (the  boiling 
saturated  solution  containing  3.25%  of  it).  (Van 
Heijningen.)  Quickly  efflorescent.  Soluble  in 
740  pts.  of  water  at  13°,  and  in  about  30  pts.  at 
100°.  Soluble  in  about  60  pts.  of  alcohol,  of  0.85 
sp.  gr.,  at  the  ordinary  temperature,  but  much 
more  soluble  in  boiling  alcohol.  (Batip,  Ann.  Ch. 
et  Phys.,  1824,  (2.)  27.  329.)  Soluble  in  740  pts. 
of  water  at  15.5°;  also  soluble  in  acetic  acid. 
(Herapath,  Phil.  Mag.,  (4.)  6.  174.)  Soluble  in 
719.98  pts.  of  water  at  18.75°.  (Abl,  from  (Esterr. 
Zvitschrift  fur  Pharm.,  8.  201,  in  Canstatt's 
JaknAtritM  fur  1854,  p.  75.)  The  saturated 
cold  solution  contains  0.136%  of  it,  and  the  boiling 
saturated  solution  3.25%. 

According  to  Howard,  1  pt.  of  sulpbate  of  qui- 
nine does  not  dissolve  completely  in  24  pts.  of 
boiling  water,  but  dissolves  when  the  water  is  in- 
creased to  33.5  pts.  On  being  cooled  and  allowed  to 
stand  for  24  hours,  90%  of  the  sulphate  crystallizes 
out,  only  10%  of  it  remaining  dissolved  ;  i.e.  1  pt. 
of  crystallized  sulphate  of  quinine  is  soluble  in 
335  pts  of  cold,  and  in  33.5  pts.  of  boiling  water. 
(Cited  by  Bussy  &  Guibourt,  Journ.  de  Pharm.  et 
r/,/,/1.,  1852,  (3.)  22.  pp.  406,  404,  note.)  On 
repeating  Howard's  experiment,  it  was  found  that 
1  pt.  of  the  crystallized  sulphate  is  soluble  in  265 
pts.  of  water  at  15°,  and  in  24  pts.  of  boiling  wa- 
ter. (Bussy  &  Guibourt,  loc.  cit.,  and  p.  414.) 

When  2  grms.  of  sulphate  of  quinine  are  treated 
with  15  grms.  of  cold  alcohol  of  90%  the  salt  does 
not  appear  to  dissolve  sensibly ;  on  heating  the 
alcohol  to  boiling,  the  salt  dissolves  completely, 


;  crystallizing  out  again  for  the  most  part  as  the 
solution  cools.  (Bussy  &  Guibourt,  loc.  cit.,  p. 
407.) 

Freely  soluble  in  glycerin.  (Parrish's  Pharm., 
p.  236.)  Easily  soluble  in  water  acidulated  with 
sulphuric  acid,  a  solution  of  1  pt.  of  the  salt  in 
1 1  pts.  of  liquid  being  readily  obtained  at  the 
ordinary  temperature.  It  is  less  easily  dissolved 
by  an  alcoholic  solution  of  sulphuric  acid,  a  very 
much  larger  excess  of  the  acid  being  required  in 
this  case  in  order  to  obtain  a  solution  as  strong  as 
that  mentioned  above.  (Bouchardat,  Ann.  Ch.  et 
Phys.,  (3.)  9.  240.)  Soluble  in  57  pts.  of  cold 
absolute  alcohol,  and  in  63  pts.  of  cold  alcohol  of 
90%.  (Bussy  &  Guibourt,  Journ.  de  Pharm.  et 
Chim.,  1852,  (3.)  22.  414.)  Almost  insoluble  in 
ether. 

The  dissolution  of  sulphate  of  quinine  in  water 
is  remarkably  favored  in  the  presence  of  nitrate  of 
potash,  chloride  of  sodium,  and  especially  of 
chloride  of  ammonium.  (Calloud,  Bull,  de  The- 
rap.,  58.  307.) 

Tincture  of  perchloride  of  iron  is  one  of  the 
best  solvents  of  sulphate  of  quinine.  (Parrish's 
Pharm.,  p.  511.)  Insoluble  in  chloroform.  (Schliin- 
pert,  Kopp  fr  Will's  J.  B.  fur  1859,  p.  405.) 

II.)  acid  or  bi.  Permanent.  Much  more  solu- 
(Improperly  called"  neutral. ")  ble  in  wa- 

N2{c40H2404".  HO,  HO,  2S08-}-14  Aq  ter  than 

the  nor- 
mal salt.  Soluble  in  11  pts.  of  water  at  13°,  and 
in  8  pts.  at  22°.  It  melts  in  its  water  of  crystal- 
lization at  100°.  Easily  soluble  in  alcohol,  being 
much  more  soluble  in  warm  than  in  cold  alcohol, 
either  weak  or  strong.  (Baup,  Ann.  Ch.  et  Phys., 
1824,  (2.)  27.  330.)  Soluble  in  concentrated 
acetic  acid. 

SULPHATE  OF  QuiNOLEiN(or  Chinolin).  Very 
deliquescent.  Soluble  in  water,  and  alcohol.  In- 
soluble, or  nearly  insoluble,  in  ether.  (Hofmann, 
Ann.  Ch.  et  Phys.,  (3.)  9.  171.)  Easily  soluble  in 
water,  and  alcohol.  (Gerhardt,  Ann.  Ch.  et  Phys., 
(3.)  7.  252.) 

SULPHATE  OF  RETININ.  Slightly  deliquescent. 
Very  readily  soluble  in  water. 

SULPHATE  of  protoxide  OF  RHODIUM.  Insolu- 
ble in  water,  or  acids.  Half  its  acid  is  extracted 
by -potash-lye.  (Berzelius.) 

SULPHATE  of  sesquioxide  OF  RHODIUM. 
Rh2  03,  3  S  03 

a  =  anhydrous.  Deliquescent.  Very  slowly 
soluble  in  water,  at  first  sight  appearing  to  be 
insoluble.  (Berzelius,  Lehrb.) 

b  =  hydrated.  Easily  soluble  in  water.  (Ber- 
zelius.) 

SULPHATE  OF  ROSEOCOBALT. 

I.)  normal.     Nearly  insoluble  in  cold,  sparingly 
5  N  H3 .  Co2  03,  3  S  Os  +  5  Aq     soluble  in  boiling  wa- 
ter.     Neutral    s  o  1  u- 

tions  are  easily  decomposed  by  boiling.  Soluble 
in  dilute  ammonia-water.  (Gibbs  &  Genth,  Smith- 
son.  Contrib.,  vol.  9.  p.  13  of  the  memoir.)  Very 
sparingly  soluble  in  water.  (Fremy,  Ann.  Ch.  et 
Phys.,  (3.)  35.  300.) 

II.)  acid.     Very  soluble  in  water,  without  de- 
5NH3.Co2Os,5S03-f  6  Aq     composition.  Decom- 
posed by  boiling  with 

ammonia-water.     (Fremy,  loc.  cit.,  p.  298.)    This 
acid  salt"  has  no  real  existence.  (Gibbs  &  Genth, 
loc.  cit.,  p.  12.) 

SULPHATE  ofbinoxide  OF  RUTHENIUM.     Deli- 
Ru  0,,  2  S  0.     quescent.     Readily  soluble  in  water. 
(Glaus.) 
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SULPHATE  OP  SANGUINARIN.  Permanent. 
(Probst.)  Soluble  in  water,  and  alcohol.  Insol- 
uble in  ether.  (Schiel,  Am.  J.  Sci.,  (2.)  20.  220.) 
Easily  soluble  in  water,  and  ordinary  alcohol  ; 
more  difficultly  soluble  in  absolute  alcohol.  In- 
soluble in  ether.  (Probst,  Ann.  der  Pharm,,  1839, 
29.  121.) 

SULPHATE  OF  SARCIN.  Decomposed  by  wa- 
ter. 

SULPHATE  OF  SARCOSIN.     Very  easily  soluble 


cold,   but   soluble 
in  10  @  12  pts.  of  boiling  alcohol.     (Liebig.) 

SULPHATE  OF  SILVER.  Soluble  in  200  pts. 
AgO,  S03  of  cold,  and  in  less  than  100  pts.  of 
boiling  water.  Insoluble  in  alcohol. 
(Wittstein's  Handw.)  Nearly  insoluble  in  cold 
water.  Soluble  in  88  pts.  of  boiling  water,  the 
saturated  solution  containing  1.2%  of  it.  (Schnau- 
bart.)  Soluble  in  87.25  pts.  of  water.  (Wenzel 
[T.].)  Soluble  in  68.85  pts.  of  water  at  100°. 
The  saturated  aqueous  solution  boils  at  100°. 
(Kremers,  Pogg.  Ann.,  92.  499.)  100  pts.  of 
water  at  15.5°  dissolve  1.15  pts.  of  it.  (lire's 
Diet.}  Soluble  in  160  pts.  of  water  at  18.75°. 
(Abl,  from  (Esterr.  Zeitschrift  fur  Pharm.,  8.  201, 
in  Canstatt's  Jahresbericht  fur  1854,  p.  75.)  More 
soluble  in  water  acidulated  with  sulphuric  acid 
than  in  pure  water  ;  still  more  soluble  in  nitric 
acid,  and  yet  more  abundantly  in  concentrated 
sulphuric  acid,  from  which  it  is  precipitated  on 
the  addition  of  water.  (Schnaubart.  )  Abun- 
dantly soluble  in  a  hot  mixture  of  concentrated 
sulphuric  acid  and  monobromobenzin,  less  soluble 
in  cold  ditto.  (Couper,  Ann.  Ch.  et  Phys.,  (3.) 
52.  311.)  Soluble  in  nitric  acid,  without  decom- 
position. (Klaproth  [T.].)  Decomposed  by 
aqueous  solutions  of  the  soluble  hyposulphites, 
with  formation  of  sulphide  of  silver.  (Herschel, 
Edin.  Phil.  Jonrn.,  1819,  1.  397.)  Soluble  in  an 
aqueous  solution  of  carbonate  of  ammonia. 

SULPHATE  OF  SINAPIN. 

I.)  normal.     Extremely  soluble  in  water,     (v. 
Babo  &  Hirschbrunn.) 

II.  )  acid.     Easily  soluble  in  water,  and  in  boil- 


in    ether.       (v. 

Babo  &  Hirschbrunn.)  Almost  insoluble  in  wa- 
ter. Insoluble,  or  very  sparingly  soluble,  in  cold, 
soluble  in  boiling  absolute  alcohol. 

SULPHATE  OF  SINKALIN.  Deliquescent.  Sol- 
uble in  water,  (v.  Babo  &  Hirschbrunn.) 

SULPHATE  OF  SODA. 

a  =  anhydrous.  The  anhydrous  salt  separates 
Na  0,  S  03  from  solutions  which  are  evaporated  at 
temperatures  approaching  100°. 

A  solution  saturated  at  33°  deposits  crystals  of 
the  anhydrous  salt  at  100°.  (Faraday.) 

It  crystallizes  from  saturated  solutions  main- 
tained at  a  temperature  from  33°  to  40°.  (Berze- 
lius,  Lehrb.)  [This  statement  does  not  seem  to 
he  in  accordance  with  the  experiments  of  Brandes 
&  Firnhaber.  See  below.] 

I  pt.  of  the  anhydrous  salt  is  soluble  in  7.367 
pts,  of  water  at  15°  (Gerlach's  determination, 
see  his  table  of  sp.  grs.,  below)  ;  in  8.52  pts.  of 
water  at  13.3°  (Poggendorff,  cited  by  Kremers, 
Pogg.  Ann.,  85.  247)  ;  in  10  pts.  of  cold  water. 
(Schubarth's  Tech.  Ch.)  1  pt.  of  the  pulverized 
ignited  salt  is  soluble  in  3.3  pts.  of  water  at  62.2°. 
(Wenzel,  Verwandtschajl,  p.  309  [T.].) 


100  pts.  of  water  at  0°  dissolve  5.155  pts.  of  the 
anhydrous  salt  (Pfaff,  Ann.  Ch.  u.  Phnrm.,  99. 
226)  ;  and  at  13.8°,  10.58  pts.  [T.].)  An  aqueous 
solution  saturated  at  the  temperature  of  boiling, 
100.6°,  contains  31.5%  of  the  dry  salt ;  or  100  pts. 
of  water  at  100.6°  dissolve"  45.985  pts.  of  it;  or 
1  pt.  of  the  dry  salt  is  soluble  in  2.174  pts.  of 
water  at  100.6°.  In  this  experiment  crystals  of 
the  10  Aq  salt  were  liquefied  by  heat  anil  this  so- 
lution boiled.  (T.  Griffiths,  Quar.  J.  Sci.,  1825 
18.  90.) 

The  saturated  aqueous  solution  boils  at  105°. 
(Kremers,  Pogg.  Ann.,  99.  43.)  An  aqueous 
solution  containing  5%  of  Na  O,  S  Os  boils  at 
100.3°;  one  of  10%  at  100.8°.  (Gerlach's  Sp. 
Gew.  der  Salzleesnngen,  p.  104.) 

(See  also  under  c.) 

b  =  Na  0,  S  08  +  7  Aq    According  to  Loewel,  this 
hydrate  contains  only  7 

equivalents  of  water,  and  not  8,  as  was  supposed 
by  Faraday  &  Ziz,  and  by  Loewel  himself,  in  his 
earlier  memoirs.  Efflorescent.  Insoluble  in  al- 
cohol. (Loewel,  Ann.  Ch.  et  Phys.,  (3.)  33.  pp. 
334,  335.)  It  crystallizes  out  from  the  fused  10- 
hydrated  salt  at  a  temperature  of  12°;  and  from  a 
solution  of  this  salt  in  half  its  own  weight  of  water 
at  7°,  and  above  that  temperature  if  the  fluid  re- 
mains undisturbed  in  a  covered  vessel.  (Ziz.) 

(See  also  under  c.) 

c  =  Na  0,  S  03  +  10  Aq      Effloresces  completely 

(Glauber's Salt.   Common  crys-    to    anhydrous    Na    O 
talked  Sulphate  of  Soda.)  g    Q^/    (Brandeg     & 

Firnhaber,    Brandes's 
Archiv.,  1824,  7.  172.) 

Soluble  in  2.33  pts.  of  water  at  19°;  or  100  pts. 
of  water  at  19°  dissolve  42.8  pts.  of.it;  or  the 
aqueous  solution  saturated  at  19°  contains  29.9% 
of  it,  or  13.2%  of  the  anhydrous  salt,  and  is  of 
1,1222  sp.  gr.  (H.  Schiflf;  Ann.  Ch.  u.  Pharm., 
1859,  109.  326.) 

Dissolve 

100  pts.  of          of  the  anhyd.  salt,  of  the  cryst.  salt, 

water  at  °C.         Na  0,  S  03,  pts.     NaO,  S  Oa  +  10  Aq,  pts. 

0°  ...        5.02     ....     12.17 

11.67°  10.12  26.38 

13.30°  11.74  31.33 

17.91°  16.73  48.28 

25.05°  28.11  99.48 

28.76°  37.35  161.53 

30.75°  43.05  215.77 

31.84°  47.37  270.22 

32.73°  50.65  322.12 

33.88°  50.04  312.11 

40.15°  48.78  291.44 

45.04°  47.81  276.91 

50-40°  46.82     .     .     .        262.35 

59.79°  45.42 

70.61°  44.35 

84.42°  42.96 

103.17°     .     .     .      42.65 

(Gay-Lussac,  Ann.  Ch.  et  Phys.,  (2.)  11.  312.) 
The  solubility  of  sulphate  of  soda  increases 
rapidly  with  the  temperature  below  30° ;  above 
40°  it  slowly  decreases ;  and  the  two  curves  thus 
formed  cannot  be  united  as  one.  The  body  which 
dissolves  at  temperatures  below  30°  must  conse- 
quently be  different  from  that  which  occurs  in 
solution  above  40°.  The  maximum  point  of  solu- 
bility is  not  a  property  of  one  of  these  curves, 
but  is  formed  by  their  meeting  each  other,  and 
lies  at  the  point  of  decomposition.  From  the  ob- 
servations (Gay-Lussac's)  under  30°  the  formula, 
of  this  curve  is  :  100  pts.  of  water  dissolve  of  the 
salt,  pts.,  =  5.02  -f  0.30594  T°  —  0.000410  Ta 
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-}-  0.0009977  T3.     From   the  observations  (Gay- 
Lussac's)    above   40°  the   formula  of    the   other 
curve  is:   100  pts.  of  water  dissolve  of  the  salt, 
]>ts.  =  58.50  —  0.27783  T°  -f-  0.0006900  T2  + 
0.0000049802   T3.     At  the  point   of  intersection 
of  the  curves   the   two  formulae   are   equivalent. 
0.00009927  T3  -f-  O.OOUOO  T2   —  0.58377  T 
-f  5348  =  0,  which  equation  affords  T  =  32.93. 
Thus  the  decomposition  occurs  at  33°,  as  has  also 
been  shown  by  direct  experiment.     At  this  tem- 
perature the  crystallized  sulphate  of  soda,  whether 
in  water,  or  by  itself,  passes  into  the  anhydrous 
state.     (H.  Kopp,  Ann.  Ch.  u.  Pharm.,  1840,  34. 
271.) 
1  pt.  of  the  10  Aq  salt  is  soluble  in 
8.7666  pts.  of  water  at      2.5° 
6.1034                 "                   7.5° 
3.4438                  "                  12.5° 
1.4123                  "                  18.75° 
0.6974                 "                 25° 
0.2083                  "                  31.25° 
0.3401                  "                  37.5° 
0.3831                  "                  43.75° 
0.3875                  "                  50° 
0.4030                  "                  56.25° 
0.4500                  "                  62.5° 
0.4117                   '                  68.75° 
0.4173                  '                 75° 
0.4603                   '                  81.25° 
0.4532                   '                  87.5° 
0.4435                   '                  93.75° 
0.4137                                   100° 

Or  100  pts.  of  water                  Dissolve  of  Na  0, 

at°C.                               S03  +  10  Aq,pts. 

2.5°     11.39 

for  example,  the  capacity  of  solution  of  the  water 
is  greater  than  at  75°,  81.25°,  or  62.5°.  In  general, 
however,  the  differences  of  the  capacities  between 
37.5°  and  100°  are  very  small,  and  the  largest 
capacity  of  solution  appears  to  be  at  31.25°." 
(B.  &  F.  loc.  inf.  cit.,  p.  159.)  The  determinations 
for  temperatures  between  2.5°  and  18.75°  were 
made  with  solutions  prepared  by  agitating  a  large 
excess  of  the  10-  Aq  salt  with  water  at  the  given 
temperatures.  Those  for  temperatures  between 
25°  and  100°  were  made  with  solutions  obtained 
by  adding  powdered  salt  to  water,  maintained  at 
the  given  temperatures,  until  a  "  very  perceptible" 
portion  of  the  salt  remained  undissolved  [hence, 
probably,  the  formation  of  supersaturated  solu- 
tions, by  which  these  results  appear  to  have  been 
vitiated?].  In  the  experiment  at  31.25°  a  portion 
of  the  salt  separated  out  in  hard  lumps.  So  also 
when  the  10  Aq  salt  is  heated  by  itself,  beginning 
to  melt  in  its  water  of  crystallization  at  31.25°, 
it  is  completely  fluid  at  37.5°,  but  at  the  same 
time  hard  masses  separate  out  from  this  solution  ; 
and  these  lumps  will  not  redissolve  on  continuing 
to  heat  the  solution,  even  when  its  temperature  ia 
elevated  to  100°,  and  maintained  thereat  for  some 
time  ;  the  addition  of  a  certain  amount  of  water 
being  necessary  in  order  to  dissolve  the  salt  which 
has  separated.  By  direct  experiment  it  was  found 
on  melting  a  portion  of  the  10  Aq  salt,  heating  to 
75°  the  liquid  obtained,  and  adding  water,  drop 
by  drop,  until  the  portions  of  salt  which  had  at 
first  separated  were  redissolved,  that  the  solution 
thus  obtained  at  75°  was  of  almost  identical  com- 
position with  that  previously  obtained  at  75°,  and 
recorded  in  the  table  above. 

7.5°                                   16.38 
12.5°                                   29.03 
18.75°                                 70.78 
25°                                      143.38 
31.25°                               479.97 
37.50°                                294.04 
43.75°                                261.04 
50°                                      285.06 
56.25°                                248.11 
62.5°                                   22222 
68.75°                               242.88 
75°                                    241.68 
81.25°                               217.20 
87.50°                                220.65 
93.75°                                225.46 
100°                     .     .     .      241.69 

The  salt  of  which  these  hard  lumps  are  com- 
posed is  a  hydrate  containing  less  water  than  the 
ordinary  (10  Aq)  salt,  but  its  content  of  water 
is  not  constant,  the  proportion  being  less  accord- 
ing as  the  temperature  at  which  the  salt  sepa- 
rated is  higher.  In  six  experiments  made  at 
various  temperatures  in  order  to  test  this  point, 
the  percentage  of  water  varied  from  42.65  in  the 
salt  separated  at  37.5°  to  14.5  in  the  salt  which 
separated  at  100°  (the  percentage  of  water  in  the 
10  Aq  salt  being  55.83).  Experiments  upon  the 
amounts  of  salt  which  separated  at  various  tem- 
peratures, between  37.5°  and  100°,  from  the  melted 
10  Aq  salt  indicated  a  slight  increase  in  quantity 
as  the  temperature  rose,  though  the  results  were 
not  very  regular,  owing  to  unavoidable  sources  of 

Or  the  aqueous  solu-          Contains  percent  of 
tion  saturated  at  °C.           Na  0,  S  03  +  10  Aq 

2.5°     10.239 

error. 
The  results  in  the  following  tables  are  those  of 
a  separate  set  of  experiments  upon  solutions  pre- 
pared by  melting  the   10  Aq  salt  in  its  water  of 

7.5°                                   14.078 
12.5°                                  22.503 
18.75°                                41.454 
25°                                      58.913 
31.25°                                82.758 
37.50°                                 74.622 
43.75°                               73.302 
50°                                    72.072 

crystallization,  heating  the  liquid  to  any  deter- 
mined point,  and  then  quickly  decanting  off  a 
portion  of  the  fluid,  and  determining  the  amount 
of  sulphate  of  soda  contained  in  it. 

100  pta.  of             Retain  in  solution  (i.  e.  dissolve) 
water  at  °C.                pts.  of  Na  0,  S  Os  +  10  Aq 

37.5°     355 

56.25°                                 71.274 
62.5°                                   68.965 
68.75°                               70.836 
75°                                    70.733 
81.25°                                 68475 

50°                                        324.9 
625°                                     305.3 
75°                                        324.9 
87.5°                                     226.32 
100°        21247 

87.5°                                   68.813 
93.75°                               69.275 
100°        70734 

Or  1  pt.  of  the  salt  is 
soluble  in  0.2814    pt.  of  water  at  37.5° 

"  These  results  prove  that  the  capacity  of  solution 
of  tin;  water  decreases  from  37.5°  to  100°,  and  that 
oscillations  occur  in  the  capacities  at  the  interme- 
diate degrees  of  temperature.     Thus,  at  68.75°, 

0.3493                '                50° 
0.3262                 '                 62.5° 
0.3920                 <                 75° 
04355                  '                  875° 
0.4706                 <                 100° 
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Or,  the  aqueous  solution 
saturated  at  °C. 


37.5° 
50° 
62.5° 
75° 

87.5° 
100° 


Contains  percent  of 
Na  0,  S  08  +  10  Aq. 

.  .  78.022 
74.108 
75.402 
71.839 
69.662 
67.997 


(R.  Brandes  &  Firnhaber,  Brandes's  Archiv., 
1824,  7.  pp.  154  -  173,  and  fig.  of  curve  ;  compare 
Ibid.,  13.  119.) 


in  this  case  the  water  retains  in  solution  a  much 
larger  amount  of  the  salt  than  it  could  dissolve  at 
that  temperature;  in  this  condition  the  solution  is 
supersaturated.  (Loewel,  Ann.  Ch.  et  PAys.,  (3.) 
29.63.)  Supersaturated  solutions  may  also  he 
obtained  by  cooling  hot  solutions  of  the  salt  in 
flasks  loosely  stopped  with  cotton  wool.  (Schroe- 
der,  Ann.  Ch.  u.  Pharm.,  109.  45.)  Or  by  cover- 
ing the  vessel  containing  the  hot  saturated  solu- 
tion (say  of  two  pts.  of  the  crystallized  salt  to  one 
pt.  of  water)  with  a  glass  plate,  a  watch-glass, 
card,  or  the  like,  or  by  covering  the  liquid  itself 
with  a  layer  of  oil,  and  then  allowing  it  to  cool. 

"A  hot  solution,  consisting  of  equal  parts  of 
water  and  the  10   Aq   salt,  does  not  crystallize 
either  on  slow  cooling  or  when  quickly  cooled  by 
immersion  in  cold  water,  whether  it  be  contained 
in  a  barometer  tube  freed  from  air  by  boiling,  or 
in  an  exhausted,  well  closed  vessel,  of  in  an  open 
vessel  with  a  layer  of  oil  of  turpentine  upon  its 
surface  (Gay-Lussac)  ;  or  in  a  vessel  containing 
air,  either  well  stopped  or  merely  furnished  with 
|  a  loose  cover  (Schweigger) ;  or  in  an  open  vessel 
under  a  bell-jar  full  of  air  and  closed  at  the  bottom 
(Mohr,  Redwood,  &  Procter's  Pharmacy,  and    with  a  water-joint ;  or  in  open  bottles  placed  in  a 
Gmelin's  Handbook.)  quiet  situation  ;  or  in  an  open  glass  enclosed  in  a 


]  pt.  of  the 

1  pt.  of  the 

The  saturated  solution 

anhydrous 

10-hydrated 

containic 

ig  of  the 

salt  is  solu- 

salt is  solu- 

At°C. 

Anhydrous 

10-hydrat- 

ble in  pts. 

ble  in    pts. 

salt      per- 

ed salt  per- 

of water. 

of  water. 

cent. 

cent. 

19.92 

.    .  8.22     . 

.  0° 

,      4.78     . 

10.84 

9.88 

3.79 

11.  1° 

9.19 

20.87 

2.08 

18° 

1.00 

25° 

0.37 

32° 

1.97 

0.31 

33° 

33.62 

76.31 

0.38 

50.4° 

2.34 

• 

104.4° 

20.90 

1  pt.  of  the  10  Aq  salt 
is  soluble  in  6.1  pts.  of  water  at 
"  3.44 

"  2.41 


7.5° 
12.5° 
18.75C 


1  724 


20° 
(Karsten,  Vid.  Infra. 


stoppered  vessel,  containing  air  and  some  potash 
to  dry  it,  in  which  Glauber's  salt  effloresces  and 
rhen  washed  down  again  does  not  cause  instant 
crystallization  but  dissolves.  (Ziz.)  The  crys- 
tallization of  a  solution  cooled  in  this  manner  is 
often  bi ought  about  instantaneously,  often,  again, 
after  a  short  time:  (1.)  By  agitation,  viz.  when 
1  pt.  of  the  10-hydrated  salt  is  soluble  in  2.86  i  the  solution  has  been  cooled  in  an  open  vessel, 
pts.  of  water  at  a  moderate  heat,  and  in  0.8  pt.  of  j  (2.)  By  access  of  air  caused  by  opening  the  vessel, 
boiling  water.  (Bergman,  Essays,  1.  178.)  1  pt.  the  crystallization  taking  place  the  more  quickly 
of  the  10-hydrated  salt  is  soluble  in  3  pts.  of  water  jn  proportion  to  the  size  of  the  opening;  some 
at  the  ordinary  temperature,  and  in  less  than  0.5  degree  of  motion  appears  also  to  be  necessary.  In 
pt.  of  water  at  33°.  ( Wittstein's  Handw.)  1  pt.  of  this  case  the  crystallization  begins  at  the  top 
the  10-hydrated  salt  is  soluble  in  4  pts.  of  cold,  and  where  the  solution,  the  vessel,  and  the  air  come  in 
in  1  pt.  of  boiling  water,  the  saturated  cold  solu-  i  contact  with  each  other ;  it  is  only  when  a  particle 
tion  containing  20%  of  it.  (Fourcroy.)  The  so-  of  dust  falls  in  on  opening  the  vessel  that  the 
lution  saturated  at  12.5°  contains  16.1%  of  it.  I  crystallization  begins  a  little  under  the  surface. 


( Hassenfratz,  Ann.  de  Chim.,  28.  291.)  Soluble 
in  3  pts.  of  water  at  18.75°  (Abl,  from  CEsterr. 
Zeitschri ft  fur  Pharm.,  8.  201,  in  Canstatt's  Jah 


When  the  solution  has  been  cooled  in  vacuo,  a 
bubble  of  air,  hydrogen,  carbonic  acid,  or  nitrous 
gas,  is  sufficient  to  set  up  the  crystallization. 


resbericht  fur  1854,  p.  76) ;  in  2.75  pts.  of  water  at  I  (Gay-Lussac.)  (3.)  By  contact  with  a  solid  body 
15.6°.  [Y.]  The  aqueous  solution  saturated  at  j  (a  glass  rod,  flint,  iron  wire,  crystal  of  Glauber's 
15°  is  of  1.10847  sp.  gr.,  and  contains  dissolved  in  j  salt,  or  a  grain  of  dust  floating  in  the  air).  These 
every  100  pts.  of  water  at  least  12.494  pts.  of  the  j  bodies  do  not  bring  about  the  crystallization  when 


inhydrous,  or  35.492  pts.  of  the  10  Aq  salt. 
(Michel  &  Krafft,  Ann.  Ch.  et  Phys.,  (3.)  41.  pp. 
478,  482.)  The  10-hydrated  salt  begins  to  melt 
in  its  water  of  crystallization  at  33°,  and  is  com- 
pletely fluid  at  37.5°,  but  a  portion  of  the  anhy- 
drous salt  immediately  separates  out.  (Berzelius, 
Lehrb.) 

100  pts.  of 
water  at  15.5°  dissolve  39.4  pts.  of  the  cryst.  salt. 


15.5° 
100° 
100° 


37 
80 
125 


(Ure's  Diet.) 


100  pts.  of  water  at  15.5°  dissolve  48.66  pts.  of  the 
crystallized  salt.     [T.] 

Sulphate  of  soda  is  much  more  soluble  in  warm 
than  in  cold  water ;  therefore  when  a  boiling  sat- 
urated solution  of  this  salt  is  allowed  to  cool  in  an 
open  vessel  in  contact  with  the  air  it  deposits  a 
considerable  quantity  of  crystals  containing  10 
equivalents  of  water  of  crystallization.  Neverthe- 
less, in  certain  circumstances,  notably  when  the 
solution,  saturated  at  its  boiling  point,  is  cooled 
in  a  vessel  hermetically  sealed  it  deposits  no  crys- 
tals at  the  ordinary  temperature  of  the  atmosphere ; 
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they  have  been  cooled  in  contact  with  the  hot  so- 
lution, nor  (excepting  Glauber's  salt)  when  they 
are  wetted  or  warmed  before  contact  with  the  solu- 
tion. (Ziz.)  In  these  cases  crystallization  is 
effected  by  the  action  of  foreign  bodies.  If  a  so- 
lution of  8  pts.  of  Glauber's  salt  in  9  pts.  of  water 
be  left  to  crystallize,  the  whole  then  warmed  in  a 
flask  to  between  50°  and  55°,  till  only  about  ^ 
of  the  crystals  remain  undissolved,  and  the  flask 
corked  up  and  cooled,  it  often  happens  that  the 
remaining  crystals,  instead  of  causing  the  rest  to 
crystallize,  are  themselves  completely  dissolved, 
slowlv  when  the  flask  is  inclined  in  such  a  manner 
as  to  bring  them  in  contact  with  the  upper  strata 
of  the  liquid,  more  quickly  on  agitation,  which, 
however,  is  very  likely  to  cause  crystallization. 
If,  on  the  other  hand,  the  solution  formed  between 
50°  and  55°  be  poured  off*  from  the  crystals  into  a 
basin  and  allowed  to  crystallize,  the  mother  liquid 
thus  obtained  will  not  dissolve  the  ^  of  the  crys- 
tals above  mentioned.  There  are,  therefore,  two 
solutions  to  be  distinguished,  (1.)  The  saturated 
solution,  i.  e.  the  liquid  which  remains  after  crys- 
tallization of  the  superabundant  quantity  of  gait, 
from  a  hot  solution  in  an  open  vessel,  and,  (2.) 


SULPHATES. 


The  supersaturated  solution,  i.  e.  the  solution  sat- 
urated at  a  high  temperature  and  cooled  in  a  close 
vessel ;  tliis  hitter  can  even  dissolve  an  additional 
quantity  of  salt,  but  deposits  at  a  lower  tempera- 
ture crystals  of  sulphate  of  soda,  containing  1 
ntom  of  the  salt  and  8  [7]  atoms  of  water.  (H. 
Ogden.)  A  solution  of  2  pts.  of  Glauber's  salt 
and  1  pt.  of  hot  water  yields,  on  cooling  in  close 
vessels,  hard  transparent  crystals  of  sulphate  of 
soda,  with  8  [7]  atoms  of  water,  which,  when  the 
supernatant  liquid  is  made  to  crystallize  by  any 
of  the  preceding  methods  immediately  become 
opaque.  (Coxe  ;  Zi/>.)  When  51  pts.  of  Glauber's 
salt  are  dissolved  in  49  pts.  of  water,  and  the  solu- 
tion, after  cooling  below  10°,  made  to  crystallize 
suddenly  by  any  of  the  preceding  methods,  nearly 
\  of  the  Glauber's  salt  is  deposited,  and  the  tem- 
perature rises  to  13°.  This  is  attributed  by  Thom- 
son to  the  conversion  of  liquid  water  into  solid 
water  of  crystallization,  a  supposition  agreeing 
pretty  well  with  calculation  (the  development  of 
heat  consequent  on  the  passage  of  the  salt  from 
the  liquid  to  the  solid  state  must,  however,  be  in- 
chuk'd  in  the  calculation.  Gm.).  The  assertion 
of  The'nard  (Schw.,  15.  257),  that  after  this  crys- 
tallization there  remains  a  mother  liquid,  which  is 
no  longer  saturated  with  salt  at  the  existing  tem- 
perature, seems  to  be  erroneous.  Thomson,  on 
the  contrary,  finds  that  the  mother  liquor,  from  its 
rise  of  temperature,  holds  in  solution  a  correspond- 
ing quantity  of  salt,  a  great  part  of  which  crys- 
tallizes out  when  the  temperature  is  brought  back 
to  10°."  (Gmelin,  in  his  HandtxwTc,  1.  pp.  9,  10.) 
Citing  Gay-Lussac's  experiments,  Loewel  (Ann. 
Ch.  et  Phys.,  (3.)  49.  42)  remarks,  that  this  ex- 
perimenter evidently  operated  upon  anhydrous 
sulphate  of  soda,  which,  as  Lcewel  finds,  unites 
with  water  to  form  the  10-hydrated  salt  so  long  as 
the  temperature  is  not  elevated  above  32°,  but 
which  at  a  temperature  of  33°  @  34°  dissolves 
directly  as  anhydrous  salt.  Loawel's  own  experi- 
ments, given  in  the  table  below,  were  upon  the 
crystallized  10-hydrated  salt  which  comports  itself 
as  such  up  to  34°.  This  explains  the  differences 
between  Lcewel's  table  and  that  of  Gay-Lussac. 


100  pts.  of  water 
at°C. 

103.17°*     . 

84.42° 

70.61° 

59.79° 

50.40° 

45.04° 

40.15° 

36° 

34' 

33° 


Retain  in  solution  pts. 
of  the  anhydrous  salt. 


42.65 
42.96 
44.35 
45.42 
46.82 
47.81 
48.78 
49.27 
49.53 
49.71 


100  pts.  of  water 
at  °C. 

30° 
26° 
25° 
20° 
18° 


Retain  in  solution  pts. 
of  the  anhydrous  salt. 

50.37 

51.31 

51.53 

52.76 
.     .     .     53.25 


*  Boiling  point  of  the  saturated  solution. 

(Lcewel,  Ann.  Ch.  et  Phys.,  (3.)  49.  39.) 
Below  18°  a  salt  of  different  molecular  consti- 
tution   (7    Aq),   and    of  different    solubility    is 
formed. 

The  saturated  aqueous  solution  of  Na  0,  S  O8 
•+•  10  Aq  contains  for  every  100  pts.  of  water 

Pts.  of 

NaO,S03  +  10Aq 
.        12.16 
23.04 
35.96 
48.41 
58.35 
98.48 
109.81 
184.09 
323.13 


At°C. 

0° 
10° 
15° 
18° 
20° 
25° 
26° 
30° 
33° 


Pts.  of  anhydrous 
Na  0,  S  03 

.     .     5.02     .     . 

9.00 
13.20 
16.80 
19.40 
28.00 
30.00 
40.00 
50.76 
.  55.00  . 


412.22 


At  temperatures  above  34°  the  10  Aq  salt  is 
decomposed  by  water,  a  salt  of  other  molecular 
constitution  (anhydrous  Na  O,  S  Os),  and  differ- 
ent degree  of  solubility  being  formed.  (Loewel, 
Ann.  Ch.  et  Phys.,  (3.)  49.  42.) 

In  the  solution  of  Na  O,  S  Os  +  7  Aq 


Saturated 
at°C. 

0°  . 
10° 
15° 
18° 
20° 
25° 
26°  . 


100  pts.  of  water  retain 

in  solution 

pts.  of  anhyd.  pts.  of 

Na  0,  S  03      Na  0,  S  Os  +  7  Aq 


19.62 
30.49 
37.43 
41.63 
44.73 
5294 
54.97 


44.84 
78.90 
105.79 
124.59 
140.01 
188.46 
202.61 


At  temperatures  above  26°  the  salt  with  7  Aq 
is  transformed  to  the  anhydrous  salt,  for  solubility 
of  which  see  the  proper  table.  (Loewel,  Ann.  Ch. 
etPhys.,  (3.)  49.  48.) 

In  his  second  memoir  upon  the  subject,  Lcewel 
says  that  the  table  of  solubility  given  in  his  first 
memoir  (Ann.  Ch.  et  Phys.,  (3*.)  29.  88,  §  15)  is 
'ncorrect,  inasmuch  as  he  then  calculated  the  hy- 
Irate,  which  really  contains  7  Aq,  as  if  it  had 
8  Aq,  and  publishes  the  following  corrected  table. 
The  incorrect  table  above  mentioned  has  not 
been  copied  into  thisjwork.] 


A  saturated  solution  of  the  10  Aq  salt 

A  saturated  solution  of  the  7  Aq  salt,  enclosed 

contains 

in  tight  vessels,  contains 

At°C. 

s\o 

Anhydr.  Na  0,  S  Os 
dissolved  by  100  pts. 
of  water. 

Na  0,  S  0.,  -h  10  Aq 
dissolved  by  100  pts. 
of  water. 

Anhydr.  Na  0,  S  0, 
dissolved  by  100  pts. 
of  water. 

Na  0,  S  0,  +  7  Aq 
dissolved  by  100  pts. 
of  water. 

Na  0,  S  0,  +  10  Aq 

dissolved  by  100  pts. 
of  water. 

0 

.     .       502     .     . 

.      .      12.11 

19.62     .      . 

.     .       44.84     .     . 

.     .     59.23 

10° 

9.3 

23.91 

3049 

7890 

11273 

13° 

-I  /»O 

11.2 

29.6 

34.27 

92.94 

137.48 

16 

-I  TO 

143 

3961 

38.73 

111.38 

1726 

17 

15.6 

44.10        ** 

39.99 

117.01 

184.01 

18° 

16.8 

48.41 

41  63 

124.59 

200.00 

19° 

C\/\Q 

18.1 

53.41 

43.35 

132.97 

218.34 

20 

19.5 

58.74 

44.73     .     . 

.     .     140.01      .     . 

234.4 

103.17 

'     •     42.65     .     . 

.     .  210.67 

(Lcewel 

,  Ann.  Ch.  et  Phys, 

,  (3.)  33.  337.) 
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An  aqueous  solu-                          Contains 
tion  of   sp.  gr.                                     Pts.  of  Na  0,  S  0. 
at  19.5°  (sp.  gr.        Percent  of          dissolved    in    100 
of  water  at  19.5°        Na  0,  S  08.         pts.  of  water 
=  1). 

.0262         .     .     2.894         .     .       2.98 
.0509                    5.589                      5.92 
.0733                    7.995                      8.69 
.0977                 10.538                   11.78 
.1162     .     .       12.473         .     .     14.25 
(Kremers,  Pogg.  Ann.,  95.  120.     The  second 
column  is  from  Gerlach's  Sp.  Gew.  der  iSalzlcesun- 
gen,  p.  34.) 

Sp.  gr.                          Percent  of  anhyd. 
(at  15°).           .                      Na  0,  S  Oa. 
1.00911                                     1 

the 

the 

( 

(I 

An 

tie 

solution,  and  p 
solution. 

Sp.  *r. 
at  19°).        Na  0 

.0040          .     . 

the  percentage  of  substance  in 

Percent  of                 Of  anhydr. 
S  Os  +  10  Aq.         Na  0,  S  Ot. 

1      ....        0441 

.0079 
.0118 
.0158 
.0198 
.0238 
.0278 
.0318 
.0358 
.0398 
.0439 
.0479 
.0520 
.0560 
.0601 
.0642 
.0683 
.0725 
.0766 
.0807 
.0849 
.0890 
.0931 
.0973 
.1015 
.1057 
.1100 
.1142 
.1184 
.1226     .     .     . 

2                              0.882 
3                             1.323 
4                             1.764 
5                             2205 
6                             2.646 
7                            3.087 
8                            3528 
9                             3.969 
10                             4.410 
11                             4.851 
12                             5.292 
13                             5733 
14                           €.174 
15                            6.615 
16                             7.056 
17                             7.497 
1  8                             7.938 
19                           8.379 
20                           8.820 
21                            9.261 
22                             9.702 
23                          10.143 
24                           10584 
25                           11.025 
26                           11.466 
27                          11.907 
28                          12348 
29                           12.789 
30     ....     13230 

1.01822                                   2 
1.02736                                   3 
1.03650                                   4 
1.04575                                   5 
1.05500                                   6 
1.06437                                   7 
1.07375                                   8 
1.08325                                   9 
1.09275                                 10 
1.10246                                 11 
1.11170     11  952* 

*  Saturated  solution. 
(Gerlach,   Sp.    Gew.  der  Salzlcesungen,  p.  20: 
On  p.  122  of  his  work  Gerlach  gives  a  table  of 
the  sp.  grs.,  and  corresponding  percentages  of  sul- 
phate of  soda  solutions  for  each  degree  of  temper- 
ature between  0°  and  20°  ;  and  on  p.  1  24  a  table 
of  the  sp.  gr.  of  a  10%  solution  at  each  degree  of 
temperature  from  0°  to  100°.) 

Percent  of 
Sp.  gr.                  Na  0,  S  08  +  10  Aq. 

.005     1.262 

L  Schiff,  Ann. 

Sp.gr. 
(at  12.5°). 

0039 

Ch.  u.  Pharm.,  1859,  110.  70.) 

Percent  of  sul- 
phate of  soda. 

.     .                   1 

.010                                2.522 
.015                               3.780 
.020                               5.035 
.025                               6.288 
.030                               7.538 
.035                               8.786 
.040                             10.030 
.045                             11.272 
.050                             12.510 
.055                             13.744 
.060                             14.975 
.065                             16.203 
.070                             17.426 
075                             18.645 
.080                             19.860 
.085                             21.071 
.090                             22.277 
.095                             23.478 
1.  100     ....       24.674 
To  obtain  the  corresponding  amount  of  anhy- 
drous salt,  multiply  any  number  in  this  table  by 
uVliV     (W-  Schmidt,  Pogg.  Ann.,  1857,  102. 
132  ;  in  Kopp  $•  Witts  J.  B.) 

Contains  (by  experi- 
An  aqueous  solution             ment)  percent  of 
of  sp.  gr.  (at  19°)            Na  0,  S  03  +  10  Aq 
1.1222     ....        3001 

.0078 
.0116 
.0154 
.0192 
.0230 
1.0268 
1.0306 
1  .0344 
1.0381 
1.0418 
1.0455 
1.0492 
1.0528 
1  .0564 
1  0598     . 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
ifi 

(  Hassenfratz,  Ann.  de  Chim.,  28.  296.) 

aqueous  solu-        Contains  for  every  100 
m  of  pp.  gr.             pts.  of  water,  pts.  of           Boils 
[at  12.5°).                 Na  0,  S  03  +  10  Aq.           at  °C. 

1.005      1      ...       100.5° 

1  .008 
.014 
.020 
.021 
.028 
.030 
.032 
.036 
.040 
.043 
.050 
.055 
.060 
.062 
064 

2                       10062° 
3                      100.62° 
4                      100.75° 
5                      100.75° 
6                      100.87° 
7                      10087° 
8                      101° 
9                      101° 
10                      101° 
11                       101.12° 
12                      101.12° 
13                      101.25° 
14                      10125° 
15                      101.25° 
.     .    16     .                101  25° 

1.0806                               20.01 
1.0533                               13.34 
1.0398                               10.00 
1.0263                                 6.66 
1.0131          ....       3.33 
(H.  Schiff,  Ann.   Ch.  n.  Pharm.,  1858,  108.  335.) 
From  these  results  Schiff  calculates  the  following 
table  by  means  of  the  formula  :  D  =  1  -f-  0.00393 
p  +  0.0000053  p'2  ;  in  which  D  =  the  sp.  gr.  of 
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An  aqueous  solu-        Contains  for  every  100 
tion  of  sp.  gr.             pts.  of  water,  pts.  of         Boils 
(at  12.5°).                Na  0,  S  03  +  10  Aq.         at  °C. 

1.067 

17 

101.25° 

1.070 

18 

101.37° 

1.072 

19 

101.37° 

.074 

20 

101.37° 

.076 

21 

101.37° 

.078 

22 

101.5° 

.080 

23 

101.5° 

.082 

24 

101.5° 

.084 

25 

101.5° 

.090 

26 

101.5° 

.092 

27 

101.63° 

.095 

28 

101.63° 

.098 

29 

101.63° 

.100     . 

.  30     . 

101.75° 

The  most  concentrated  solution  boils  at  105.12°. 
(R.  Brandes  &  Gruner,  Brandes's  Archiv.,  1827, 
22.  148.) 

An   aqueous   solution    saturated   at   20°   is   of 


Difficultly  soluble  in  strong  acetic  acid.  (lire's 
Diet.  Arts.)  Glacial  acetic  acid  produces  no  pre- 
cipitate when  added  to  an  aqueous  solution  of 
sulphate  of  soda.  (Persoz,  Ann.  Ch.  et  Phys., 
1836,  (2.)  63.  443.) 

More  soluble  in  aqueous  solutions  of  various 
salts,  as  the  sulphates  of  potash,  copper,  and 
magnesia,  than  in  pure  water.  (Pfaff,  Ann.  Ch.  u. 
Pharm.,  99.  226.  Compare  Pagenstecher,  ./.  pr. 
Ch.,  42.  137.)  Soluble  in  saturated  solutions  of 
the  sulphates  of  magnesia,  potash,  and  copper, 
but  if  more  sulphate  of  soda  (effloresced)  than 
can  be  dissolved  is  added  to  the  last-named  solu- 
tion, a  large  quantity  of  the  double  salt  Na  O, 
S  Os;  Cu  O,  S  03  is  suddenly  deposited.  (Kar- 
sten,  Berlin  Abhandl.,  1840,  p.  121.)  Slowly  but 
somewhat  abundantly  soluble  in  a  saturated  solu- 
tion of  sulphate  of  zinc.  After  several  days,  crys- 
tals of  a  double  salt  separate  from  this  solution. 
(Karsten,  loc.  cit,  p.  124.) 

Soluble  in  a  saturated  solution  of  chloride  of 


1.1259  sp.  gr.,  it  contains  36.71%  of  the  10-hy-  j  ammonium,  also  rapidly  and  in  considerable 
drated  salt,  i.  e.  100  pts.  of  water  at  20°  dissolve  quantitv  in  a  saturated  solution  of  chloride  of 
58.02  pts.  of  the  10-hydrated,  or  29  pts.  of  the 


anhydrous  salt  at  20° 
1840,  p.  101.) 


(Karsten,  Berlin  Abhandl., 


Insoluble  in  alcohol  of  from  0.817  to  0.90  sp. 
gr.  (Kirwan,  On  Mineral  Waters,  p.  274  [T.].) 
1000  pts.  of  spirit  of  8.872  sp.  gr.  dissolve  0.7  pt. 
of  Na  O,  S  Os  at  12.5°  <©  15°;  and  1000  pts.  of 
spirit,  of  0.905  sp.  gr.,  dissolve  3.8  pts.  of  it  at 
this  temperature.  Insoluble  in  alcohol  of  from 
0.83  to  0.85  sp.  gr.  (Anthon,  from  Buchner's  Re- 
pert.,  2.  pp.  13,  18  ;  in  J.  pr.  Ch.,  14.  125.)  Very 
sparingly  soluble  in  absolute  alcohol  at  ordinary 
temperatures ;  somewhat  more,  though  still  ex- 
ceedingly sparingly,  soluble  in  absolute  alcohol 
acidulated  with  sulphuric  acid.  (Freseriius,  Quant., 
pp.  121,  751.)  The  10  Aq  salt  is  unacted  upon 
by  alcohol  at  the  ordinary  temperature,  its  water 
of  crystallization  remaining  unchanged.  The  10 
Aq  is  also  precipitated  by  alcohol  from  a  solution 
of  sulphate  of  soda  saturated  at  37.5°.  On  the 
other  hand,  when  the  10  Aq  salt  is  mixed  with 


potassium,  with  separation  of  sulphate  of  potash. 
(Karsten,  loc.  cit.,  pp.  121,  131.) 

Crystallized  (10-hydrated)  sulphate  of  soda  is 
soluble  in  a  saturated  solution  of  chloride  of  so- 
dium without  causing  any  precipitation  of  the 
latter.  If  the  effloresced  sulphate  be  used,  how- 
ever, it  occasions,  while  dissolving,  a  precipitation 
of  Na  Cl  at  first,  and  subsequently  of  Na  O, 
S  O8  +  10  Aq.  A  solution  of  the  same  sp.  gr. 
as  the  above  is  obtained  when  an  excess  of  a  mix- 
ture of  Na  O,  S  Os  and  Na  Cl  is  treated  with 
water  at  the  same  temperature.  (Karsten,  loc.  cit., 
p.  114.)  Soluble  in  a  boiling  saturated  solution 
of  chloride  of  sodium,  while  the  latter  is  precipi- 
tated. From  cold  solutions,  however,  the  sulphate 
of  soda  separates  before  the  chloride  of  sodium. 
(Vauquelin,  Ann.  de  Chim.,  13.  98.)  Less  solu- 
ble in  an  aqueous  solution  of  chloride  of  sodium 
than  in  pure  water.  (T.  S  Hunt,  Am.  J.  Sci., 
(2.)  25.  368.) 

Soluble  in  a  saturated  solution  of  nitrate  of 

two  pts.  of  alcohol,  and  then  heated  to  37.5°,  the  j  potash,  without  occasioning  any  precipitation 
salt  which  separates  out  contains  only  32  5%  of  until  after  the  lapse  of  several  hours,  when  some 
water,  while  on  heating  to  37.5°,  without  the  ad-  ]  suiphate  of  potash  separates.  (Karsten,  loc.  cit., 
dition  of  alcohol,  the  separated  salt  contains  j  D  129) 


42.65%  of  water ;  in  like  manner,  on  heating  a 
mixture  of  the  10  Aq  salt  and  alcohol  to  62.5°  <© 
68.75°,  the  salt  which  separates  out  contains  22% 
of  water,  which  is  as  little  as  is  contained  in  the 
salt  separating  when  the  10  Aq  salt  is  heated  by 
itself  to  87.5°.  (Brandes  &  Firnhaber,  Brandes's 
Archiv.,  1824,  7.  170.)  When  a  certain  amount 
of  alcohol  is  added  to  an  aqueous  solution  of  sul- 
phate of  soda,  a  concentrated  aqueous  solution  of 
the  latter  is  thrown  down ;  but  when  a  larger 
quantity  of  alcohol  is  employed  crystals  separate. 
(Ordway,  Am.  J.  Sci.,  (2.)  33.  35'.) 

A  solution  (saturated  at  15°) 

in  alcohol  of  Contains  percent  of 

sp.  gr.        percent  by  weight.      Na  0,  S  08  +  10  Aq 

1.000     ...      0 25.6 

0896  10  14.35 

0.972  20  5.6 

0.939     ...    40 1.3 

(H.  Schiff,  Ann.  Ch.u.  Pharm.,  1861,  118.  365.) 
Alcohol  precipitates  it  from  the  cold  saturated 


aqueous  solution. 
SoluMe  in  glycerin. 


(Pelouze.)     Soluble,  with 


decomposition  in  chlorhydric  acid.  Sulphate  of 
soda  crystallizes  unchanged  from  its  solution  in 
acetic  acid.  (Persoz,  Chim.  Molec.,  p.  348.) 


Crystallized  (10-hydrated)  sulphate  of  soda  is 
soluble  in  a  saturated  solution  of  nitrate  of  soda, 
without  causing  any  precipitation  of  the  latter. 
If,  however,  effloresced  sulphate  of  soda  be  em- 
ployed, a  portion  of  nitrate  of  soda  is  precipitated 
at  first,  but  subsequently  this  is  redissolved,  and 
Na  O,  S  Os  +  7  Aq  is  deposited.  (Karsten,  loc. 
cit.,  p.  115.) 

Soluble  in  a  saturated  aqueous  solution  of  ni- 
trate of  ammonia,  from  which  solution  it  is  not 
displaced  by  salts  which  would  precipitate  it  from 
a  solution  in  pure  water.  (Margueritte,  C.  R., 
38.  307.) 

When  one  equivalent  of  Na  O,  S  Os,  in  aqueous 
solution,  is  mixed  with  a  solution  of  an  equivalent 
of  acetate  of  potash  (C4  H3  K  O4)  -ffo  of  it  are 
decomposed  to  sulphate  of  potash,  which  may  be 
precipitated  by  adding  alcohol,  while  y^_  of  it 
remain  unchanged ;  when  mixed  with  a  solution 
of  an  equivalent  of  chloride  of  zinc  (Zn  Cl) 
of  it  are  decomposed  as  before,  while  ^y^ 
remain  unchanged ;  when  mixed  with  a  solution 
of  an  equivalent  of  chloride  of  magnesium  (Mg  Cl) 


it 


'lt  are  decomposed  while 
man  unchanged.     (Malaguti,  Ann. 
1853,  (3.)  37.  203.) 


of  it  re- 
ef Phy*., 


SULPHATES. 


629 


II.)  .Srsqw/STTLPHATE  OF  Soi>A.    Not  efflores- 1  semisolid  when  heated  nearly  to  the  boiling  point. 


2NaO,  3  S  03  cent.  100  pts.  of  water  at  17.2" 
dissolve  about  25  pts.  of  it.  Insol- 
uble in  alcohol.  (T.  Thomson,  in  his  System  of 
Chem.,  London,  1831,  2.  446.) 

III.)  /^'SULPHATE  OF  SODA. 

a  =  Na  0,  H  0,  2  S  03  &  +  2  Aq  Deliquescent. 

Soluble  in  2 

pts.  of  water  at  0°  (Link) ;  and  in  1  pt.  of  boiling 
water.  (Sclmbarth,  Tech.  Chem.)  100  pts.  of 
water  at  15.5°  dissolve  92.72  pts.  of  it.  [T.] 
Soluble  in  2  pts.  of  water  at  18.75°.  (Abl,  from 
(Esteir.  Zeitschrift  fur  Pharm.,  8.  201,  in  Can- 
Statt's  Jahresbericht  fur  1854,  p.  76.) 

Decomposed  by  water,  and  alcohol.  On  dis- 
solving the' salt  in  4  pts.  of  water,  and  leaving  the 
solution  to  itself,  the  normal  salt  (I.)  crystal- 
lized out.  The  bisalt  melts  more  difficultly  and 
becomes  less  fluid  than  the  normal  (10  Aq) 
salt  when  heated.  (It.  Brandcs  &  Firnhaber, 
Branded*  Archiv.,  1 824,  7..  pp.  1 73  -  1 80.)  When 
the  aqueous  solution  is  allowed  to  evaporate  spon- 
taneously it  often  happens  that  it  is  decomposed, 
the  monosulphate  crystallizing  out.  (Arrott,  Phil. 
Mag.,  1844,  (3.)  24.  503.) 

More  readily  decomposed  by  water  than  the 
corresponding  potash  salt ;  being  even  decom- 
posed by  the  moisture  of  the  air,  which  it  grad- 
ually absorbs  ;  this  is  not  the  case  with  the  potash 
salt.  (Heumann;  Wittstein;  H.  Rose,  Pogg.  Ann., 
82.  554.) 

SULPHATE  OF  SODA  &  of  scsquioxide  OF  URA- 
NIUM. Soluble  in  water. 

SULPHATE  OF  SODA  &  OF  ZINC. 

I.)  Deliquesces  in  moist  air.  Soluble,  with 
decomposition,  in  water.  (Graham.) 

II.)     Permanent.      Soluble    in    water.      The 

Na  0,  S  03 ;  Zn  0,  S  03  +  4  Aq    aqueous   solution   is 

not   decomposed   at 

100°;  when  evaporated  at  55°  the  double  salt 
crystallizes  out  as  such,  but  when  it  is  allowed  to 
evaporate  spontaneously  the  component  salts 
crystallize  out  separately.  (Arrott.) 

SULPHATE  OF  SODA  &  OF  ZIRCONIA.  Solu- 
ble in  water. 

SULPHATE  OF  SOLANIN.  Readily  soluble  in 
•water.  The  solution  is  decomposed  by  ebullition, 
an  acid  salt  separating  out. 

SULPHATE  OF  SPARTEIN.  Exceedingly  solu- 
ble in  water.  (Stenhouse.) 

SULPHATE  OF  STANNAMYL.  Insoluble  in  wa- 
C10  Hn  Sn  0,  S  03  ter  or  ether.  Sparingly  soluble 
in  alcohol. 

SULPHATE  OF  &/STANNAMYL.  Soluble  in  al- 
cohol, and  ether. 

SULPHATE  OF  \  STANNAMYL.     Readily  sol- 
(C10  FIU)2  Sn2 .  0,  S  Oa     uble  in  alcohol,  from  which 
it  is  precipitated  on  the  ad- 
dition of  water. 

SULPHATE  OF  -|  STANNAMYL  Easily  soluble 
(C10  Hn)3,  Sna .  0,  S  03  in  alcohol,  and  ether;  wa- 
ter precipitates  it  from  these 
solutions. 

SULPHATE  OF  \  STANNAMYL. 

SULPHATE  OF  STANN(OMS) ETHYL.  Soluble  in 
C4  H5  Sn  0,  S  03  water,  and  alcohol. 

SULPHATE  OF  c/iSTANNfn'ETHYL.  Permanent. 
(C4  H5)8  Sn2  0,  S  03  Very  sparingly  soluble  in  wa- 
ter. Readily  soluble  in  alco- 
hol. Much  more  soluble  in  cold  than  in  hot  wa- 
ter, a  clear,  cold  saturated  solution  becoming 


(Buckton.) 

SULPHATE  OF  te/raSTANN/>enfETHYL.     Nearly 
(C4  HB)3  Sn4  0,  S  03      insoluble   in   water;  and   less 
soluble  in  alcohol  than  distann- 
triethyl. 

SULPHATE  OF  STANN  METHYL. 
C2  H8SnO,S03 

SULPHATE  OF  STIB^'AMYL.  Insoluble  in  wa- 
ter, or  dilute  alcohol.  Easily  soluble  in  absolute 
alcohol.  Very  difficultly  soluble  in  ether. 

SULPHATE  OF  STIB^IAMYL.     Soluble  in  alco- 

QK  f  fc>    H  \  n    o  «  t\        h°'-      I*   resembles     the 
Sb(C10Hll)302,2S03 


SULPHATE  OF  STiB/rz'ETiiYi,. 
I.)  normal.     Very  deliquescent.    Easily  soluble 
Sb  {  (C4  H5)3  .  02,  H  0,  S  03    in  water.     (  Merck.) 

II.)  acid.     Exceedingly  easily   soluble  in  wa- 

cKJ/r-  TT\  n    o«n       ter-     Tolerably  easilv   sol- 
bb(C4H5)302,2S03  .          .- 


Exceedingly 
Soluble  in  wa- 


insoluble    in   ether.     (Loe- 
wig  &  Schweizer.) 

SULPHATE  OF  STIBETHYLIUM 
Sbj(C4H5)40,S03      ^liquescent. 

SULPHATE  OF 
Sb  \  (C2  H8)8  .  02,  H  0,  S  03 

SULPHATE      OF 
«K  S  (C2  Hs)     c\  <*c\        Extremely       deliquescent. 
bb  1  W  Hi,  '  °>  S  °3       Soluble  J  water.q  (Fried. 
lander.) 

SULPHATE  OF  STIBMETHYLIUM. 

I.)  normal.     Permanent.     Very  soluble  in  wa- 


^ 
Sb 


II.)  acid.  Easily  soluble  in  water  ;  more  diffi- 
„  cultly  soluble  in  alco- 

(C2  H3)4  0,  H  0,  2  S  03  hoi.  J  Almost  insoluble 
in  ether. 

SULPHATE  OF  STRONTIA.  Permanent.  Sol- 
SrO,  S08  uble  in  5345  pts.  of  water  at  15°  (Kre- 
mers,  Pogg.  Ann.,  85.  247)  ;  in  3600 
pts.  of  water  at  15.5°  '[Gm.]  ;  in  3600  pts.  of  boil- 
ing water,  and  remains  dissolved  as  the  solution 
cools.  (Berzelius's  Lehrb.)  Soluble  in  15029* 
pts.  of  water  at  1  1.25°,  and  in  3544*  pts.  of  boiling 
water.  (R.  Brandes  &  Silber,  Brandes's  Archiv., 
1830,  33.  61.)  Soluble  in  3840  pts.  of  boiling 
water.  (Moretti,  cited  by  Brandos  &  Silber,  loc. 
cit.) 

Soluble  in  6895  pts.  of  water  at  14°,  and  in 
9638  pts.  at  100°.  Less  soluble  in  water  contiiin- 
ing  some  sulphuric  and  chlorhydric  acids  ;  requir- 
ing 11016  @  11780  pts.  of  the  liquid  to  dissolve 
it.  In  a  solution  containing  a  considerable  excess 
of  sulphuric  acid  12791  pts.  were  required  to  dis- 
solve 1  pt.  of  sulphate  of  strontia.  As  a  mean, 
the  number  11862  may  represent  the  amount  of 
liquid  containing  mixed  chlorhydric  and  sulphuric 
acids  [such  as  would  occur  in  ordinary  processes 
of  analysis],  which  is  required  to  dissolve  1  pt.  of 
the  salt.  (Fresenius.  Ann.  Ch.  u.  Phurtn.,  1846, 
59.  121.)  It  is,  however,  much  more  soluble  in 
liquors  somewhat  more  strongly  acidulated  than 
those  just  alluded  to.  Thus,  when  recently  pre- 
cipitated Sr  O,  S  Os  is  digested  during  2  days  in 
cold  dilute  nitric  acid  (of  4.8%)  1  pt.  of  it  dissolves 

[*  These  numbers,  given  in  the  original  article,  do  not 
agree  with  the  statement  of  the  details  of  tlie  experiments, 
which  indicate  a  solubility  of  one  pt.  Sr  0,  S  03  iu  25696 
pts.  of  water  at  11  25°,  aud  in  3623  pts.  of  water  at  boiling.] 
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in  from  429  (ft  435  pts.  of  the  acid  (mean  =  1  :  432). 
When  digested  during  2  days  in  cold  dilute  chlor- 
hydric acid  (of  8.5%),  1  pt.  of  it  dissolves  in  from 
472  (8)  474  pts.  of  the  acid.   When  digested  during 
2  days  in  cold  dilute  acetic  acid    (of  15.6%  hy- 
drated  acid),  I  pt.  of  it  dissolved  in  7843  pts.  of 
the  acid.     (Fresenius,  Ann.  Ch.  u.  Pharm.,  1858, 
106.  220,  also  Quant.,  p.  754.)   When  left  in  con 
tact  with  chlorhydric  acid  during  several  hours  a 
the  ordinary  temperature  of  the  air  a  portion  of  i 
dissolves.     In  the  solution  thus   obtained  dilute 
sulphuric  acid,  as  well  as  chloride  of  strontium 
produces  a  precipitate  ;  that  produced  by  the  former 
being  somewhat  more  distinct  than  the  latter.     I 
the  sulphate  of  strontia  be  boiled  with  the  chlor 
hydric  acid  the  solution  will  be  more  rapid.     (H 
Rose,  Pogg.  Ann.,  25.  109.) 

Sensibly  more  soluble  in  water  than  carbonate 
of  strontia.  (Dulong,  Ann.  de  Chim.,  82.  290.] 
Almost  absolutely  insoluble  either  in  absolute  al 
cohol  or  in  dilute  spirit.  {Fresenius,  Quant.) 

Sloxvly  but  completely  soluble  in  an  aqueous 
solution  of  chloride  of  sodium,  from  which  it  is 
reprecipitated  when  dilute  sulphuric  acid  is  added 
(Wackenroder,  Ann.  Ch.  u.  Pharm.,  41.  316.) 
Less  freely  soluble  in  an  aqueous  solution  of  sul 
phate  of  soda  than  in  pure  water,  and  still  less 
soluble  in  water  acidulated  with  sulphuric  acid. 
(Andrews,  ,  Phil.  Mag.,  (4.)  7.  406.)  Completely 
insoluble  in  a  concentrated  aqueous  solution  of 
sulphate  of  ammonia  (1  pt.  salt  to  4  pts.  of  wa- 
ter), or  any  other  alkaline  sulphate.  (H.  Rose. 
It  is  not  precipitated  from  solutions  containing 
neutral  citrates.  (Spiller,  J.  Ch.  Sbc.,  10.  110.) 
Like  sulphate  of  baryta,  its  precipitation  is  much 
hindered  by  the  presence  of  metaphosphate  of 
soda.  (Rube,  J.  pr.  Ch.,  1858,  75.  116.)  In- 
soluble in  aqueous  solutions  of  chloride  of  ammo- 
nium, or  nitrate  of  ammonia.  (Brett,  Phil.  Mag., 
1837,  (3.)  10.  96.) 

Sulphate  of  strontia  is  completely  decomposed, 
even  at  the  ordinary  temperature,  and  more  rap- 
idly on  boiling,  by  aqueous  solutions  of  mono  or 
bicarbonate  of  potash,  soda,  or  ammonia,  even 
when  considerable  quantities  of  the  alkaline  sul- 
phates are  present.  (H.  Rose.)  When  an  equiv- 
alent of  Sr  O,  S  Os  is  boiled  with  one  of  2  Na  O, 
H  0,  P  Os,  in  aqueous  solution,  ^^  of  it  may 
be  decomposed.  (Malaguti,  Ann.  Ch.  et  Phys., 
(31)  51.  335.)  Soluble  in  concentrated  sulphuric 
acid,  especially  when  this  is  hot,  but  is  precipi- 
tated from  this  solution  on  the  addition  of  water. 
(Hope.) 

SULPHATE  OF  STRYCHNINE. 
I.)  normal.     Soluble  in  42  pts.   of  cold,  and  in 
]    P*    of  boiling 


of  cold,  and  in  1 

pt.  of  boiling  alcohol.  (Wittstein's  Handw  )  Sol- 
uble in  less  than  10  pts.  of  cold,  and  more  soluble 
in  warm  water  (Gerhardt's  Traite.) 

"  Sulphate  of  strychnine  "  is  soluble  in  about 
50  pts.  of  water  at  22°  (Bouchardat,  Ann.  Ch. 
et  Phys.,  (3.)  9.  229);  in  48  pts.  of  water  at 
18.75°.  (Abl,  from  (Exterr.  Zeitschrift  fur  Pharm., 
8.  201,  in  Canslatt's  Jahresbericht  fur  1854,  p.  76.) 

II.)  ariil.     Soluble  in  dilute  sulphuric  acid. 
N,  j  (  V.  H22  (V-  .  H  0,  H  0,  2  S  03 

SULPHATE  OF  TELLURETHYL.    Easily  soluble 

{.';!!:S{0»H0.BO«  inwater- 

Sri.  PH  ATE  qfbinoxide  OF  TELLURIUM. 
I.)  Ixisic.     Decomposed  by  water.     Soluble  in 
warm  chlorhydric  or  nitric  acid.     (Fischer.) 


II.)  normal,  or  bi.   Decomposed  by  water.    Sol- 

!  Te  O2,  2  S  03     uble  in  warm  chlorhydric  and  nitric 

acids,  crystallizing  out  again  as  the 

solution    cools.      (Magnus,    cited    in    Wittstein's 

Handw.) 

SULPHATE  OF  TELLURMJETHYL.    Easily  solu- 
j  C2H3TeO,  S  03     ble  in  water.     Insoluble  in  alco- 
hol.     (Woehler  &   Dean,    Ann. 
Ch.  u.  Pharm.,  93.  235.) 

SULPHATE  OF  THEBAIN. 

SULPHATE  OF  THIACETONIN.  Sparingly  sol- 
uble in  water.  Insoluble  in  alcohol.  (Stasd'eler.) 

SULPHATE  OF  THORIA. 
I.)  normal. 

a  =  anhydrous. 
Th  0,  S  03 

b  =  Th  0,  S  03  +  2  Aq  Separates  out  from  di- 
lute solutions  of  the  hy- 
drates c  and  b  when  these  are  boiled,  and  from 
concentrated  solutions  when  these  are  evaporated 
at  temperatures  above  25°. 

Slowly  soluble  in  cold  water,  and  with  especial 
difficulty  if  but  little  of  the  latter  is  present.  Very 
difficultly  soluble  in  hot  water.  (Berzelius,  Pogg. 
Ann.,  1829,  16.  407.) 

It  is  so  much  the  less  soluble  in  water  in  pro- 
portion as  the  temperature  of  this  approaches  the 
boiling  point,  being  scarcely  at  all  soluble  in  boil- 
ing water.  That  which  has  separated  from  a  hot 
solution  redissolves  as  the  solution  cools.  When 
crystallized  it  is  completely,  though  very  slowly, 
soluble  in  cold  water,  dissolving  more  rapidly 
when  a  large  excess  of  water  is  present,  but 
months  are  required  if  one  wishes  to  obtain  a  sat- 
urated solution.  (Berzelius's  Lehrb.,  3.  514  ;  2. 
pp.  191,  193.) 

c  =  Th  0,  S  03  -f-  5  Aq  Permanent.  Like  sul- 
phate of  yttria,  this  salt 

dissolves  so  slowly  in  water  that  crystals  of  it 
may  remain  therein  for  a  long  time  without  losing 
the  sharpness  of  their  angles.  When  powdered 
it  dissolves  more  easily,  water  finally  taking  up  a 
great  deal  of  it.  Decomposed  by  boiling  water, 
with  formation  of  the  hydrate  b.  When  the  aque- 
ous solution  is  heated,  or  evaporated  at  tempera- 
tures superior  to  25°,  it  is  decomposed,  the  hydrate 
b  separating  out. 

Sulphate  of  thoria  is  insoluble  in  alcohol,  by 
which  it  may  be  precipitated  from  the  aqueous 
solution.  From  a  cold  aqueous  solution  alcohol 
precipitates  the  5  Aq  salt  (c),  but  from  hot  solu- 
tions only  the  2  Aq  salt  (b)  is  obtained.  (Berze- 
lius,  Pogg.  Ann.,  1829,  16.  pp.  406-408.) 

II.)  acid.  Quickly  and  completely  soluble  in 
Th  0,  2  S  03  ?  cold  water,  but  when  this  solution 
is  evaporated  the  normal  salt  sepa- 
rates out,  leaving  an  acid  mother  liquor.  (Berze- 
Mus.)  When  treated  with  an  excess  of  cold  water 
t  dissolves  immediately,  but  if  so  small  an  amount 
of  water  be  added  that  the  salt  becomes  heated 
thereby  it  dissolves  very  mnch  more  slowly.  (Ber- 
zelius/Pa;?.  Ann.,  1829,  16.  pp.  406,  409.) 

III.)  basic.  When  a  solution  of  the  normal 
sulphate  is  treated  with  successive  small  portions 
of  ammonia  basic  salts  are  precipitated ;  at  first 
these  precipitates  redissolve,  but  as  they  become 
more  basic  they  are  insoluble  in  water.  (Berze- 
ius,  Pogg.  Ann.,  1829,  16.  409.) 

SULPHATE  of  protoxide  OF  TIN. 

I.)  mono.  Very  soluble  in  water,  but  the  solti- 
Sn  O,  S  O3  tion  soon  deposits  a  basic  salt.  (Bou- 
quet.) 
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II.)  basic.  Insoluble,  or  very  sparingly  solu- 
ble, in  water.  Soluble  in  dilute  sulphuric  acid. 

SULPHATE  ofbinoxide  OF  TIN  (a,  or  of  Stannic 
Acid). 

I.)  ordinary.  Soluble  in  water.  The  aqueous 
Sn02,  2S03  solution  is  decomposed  by  boiling. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12. 
481.)  The  solution  in  water  acidulated  with  sul- 
phuric acid  yields  no  precipitate  on  boiling.  (Fre- 
my.) Soluble  in  a  small  quantity  of  water,  if 
left  in  contact  therewith  for  some  time.  When  a 
solution  of  bichloride  of  tin  is  diluted  with  a  large 
quantity  of  water,  and  then  treated  with  sulphuric 
acid,  sulphate  of  tin  is  precipitated.  The  sulphu- 
ric acid  may  be  separated  from  this  precipitate  by 
washing  with  a  large  quantity  of  water.  The 
precipitate  is  soluble  in  chlorhydric  acid,  if  not 
immediately,  at  least  after  .a  time.  (H.  Rose, 

II.)  anomalous  (p,  or  Sulphate  of  MetaStannic 
Acid).  Very  soluble  in  water,  and  alcohol.  The 
aqueous  solution  is  decomposed  by  boiling. 
(Fremy,  Ann.  Ch.  et  Phys.,  (3.)  12.  474.) 

SULPHATE  of  sesquioxide  OF  TITANIUM.  De- 
liquescent. Very  soluble  in  water.  The  aqueous 
solution  is  decomposed  on  ebullition.  (Ebelmen, 
Ann.  Ch.  et  Phys.,  (3.)  20.  393.)  Dilute  sulphu- 
ric acid  produces  an  abundant  precipitate  of  sul- 
phate of  tin  in  a  chlorhydric  acid  solution  of 
oxide  of  tin(modif.  /?).  On  washing  the  precipi- 
tate with  water  the  sulphuric  acid  may  all  be 
removed,  especially  if  the  water  is  warm.  (H. 
Rose,  TV.) 

SULPHATE  ofbinoxide  OF  TITANIUM. 
I.)    9  Ti  0,  S  O,  +  9  Aq       Insoluble  in  water  or 
alcohol.     (H.  Rose.) 

II.)  normal.  Completely  soluble  in  a  small 
Ti02, 2  S  03  quantity  of  lukewarm  water  ;  but  this 
solution  becomes  turbid  when  more 
water  is  added,  and  when  the  dilute  aqueous  solu- 
tion is  boiled  all  the  titanic  acid  is  precipitated. 
Decomposed  by  alcohol.  (H.  Rose.) 

SULPHATE  OF  TOLUENYL. 

I.)  normal.  Insoluble  in  water.  Readily  solu- 
(Sulphanisolid.)  ble  in  alcohol,  and  ether.  Solu- 
C14  H7  0,  S  03  ble,  with  combination,  in  concen- 
trated sulphuric  acid.  (Cahours, 
Ann.  Ch.  et  Phys.,  (3.)  27.  461.) 

II.)  acid.  Known  only  in  -solution.  Its  com- 
(SulphAnii>olic  And )  pounds  with  the  metallic 
C14  U7  0,  HO,  2  S  03  oxides  are  soluble  in  water. 

SULPHATE  OF  ToLuiDiN(orof  Toluenylamin). 
»T  ( C14  H7  IJA  cn  Readily  soluble  in  water. 

Pi      <    rt!  '    •    H   U,    fe   (Jq  r>i  .1  111  «  i 

(  "2  Sparingly  soluble   in   alco- 

hol. Very  sparingly  solu- 
ble, or  insoluble,  in  ether.  (Muspratt  &  Hof- 
mann.) 

SULPHATE  OF  TUNGSTIC  Acir>.  Soluble  in 
pure  water,  from  which  solution  it  is  precipitated 
on  the  addition  of  nitric  or  sulphuric  acid. 

SULPHATE  OF  TYROSIN.      Easily   soluble   in 
C18  H10  N  0B,  2  H  0,  S2  06  +  Aq     water,  but  the  solu- 
tion   soon     decom- 
poses. 

SULPHATE  of  protoxide  OF  URANIUM. 

I.)  mono. 

a  =  Soluble  in  water.  (Peligot,  Ann.  Ch.  et 
Pht/x-1  (3.)  5.  33.)  Insoluble  in  alcohol.  (Berze- 
lius's  Lehrb.)  Alcohol  precipitates  a  basic  salt 
from  the  acidulated  aqueous  solution.  (Berze- 
lius's  Lehrb.) 


b  =  Ur  0,  S  03  -f-  2  Aq    Permanent.     D  e  c  o  m  - 
posed    by    water,     with 

formation  of  an  insoluble  disalt. "  Soluble  in  di- 
lute sulphuric  acid,  and  very  easily  in  dilute  chlor- 
hydric acid,  but  is  very  sparingly  soluble  in  con- 
centrated acids.  (Ebelmen,  Ann.  Ch.  et  Phys., 
(3.)  5.  215.) 

c  =  Ur  0,  S  03  +  4  Aq    Permanent.     (Rammels- 
berg.)     Decomposed  by 

water,  with  formation  of  a  difficultly  soluble  basic 
salt.  (Pe'ligot,  Ann.  Ch.  et  Phys.,  (3  )  5.  33.) 

II.)  di.     Insoluble    in    water.     When    treated 

2  Ur  0,  S  03  +  2  Aq     with  large  quantities  of  water, 

and  especially  if  this  be  hot, 

sulphuric  acid  is  abstracted  from  it.     (Ebelmen, 

Ann.  Ch.  et  Phys.,  (3.)  5.  217.) 

SULPHATE  of  sesquioxide  OF  URANIUM. 
I.)  mono.  Slightly  efflorescent.  Easily  solu- 
Ur2  03,  S  03  +  3  A<i  ble  in  water,  and  alcohol. 
(Berzelius.)  The  crystallized 
salt  is  soluble  in  0.465  pt,  of  water  at  22°,  and  in 
0.289  @  0.273  pt.  of  boiling  water.  Or  100  pts. 
of  water  at  22°  dissolve  215  pts.  of  it,  and  100  pts. 
of  boiling  water  dissolve  346  @  364  pts.  of  it. 
Soluble  in  alcohol.  (Ebelmen,  Ann.  Ch.et  Phyx., 
(3.)  5.  210.)  Soluble  in  0.6  pt.  of  cold,  and  in 
0.45  pt.  of  boiling  water  (Bucholz) ;  soluble  in 
4  (8>  5  pts.  of  cold,  and  in  3  pts.  of  boiling  water. 
(Wittstein's  Handiv.)  100  pts.  of  water  at  15.5° 
dissolve  160  pts.  of  it,  and  at  100°,  220  pts. 
(Ure's  Diet.) 

Sulphate  of  uranium  may  he  completely  pre- 
cipitated from  its  aqueous  solution  by  adding  a 
suitable  quantity  of  concentrated  acetic  acid. 
(Persoz,  Ann.  Ch  et  Phys.,  1836,  (2.)  63.  444.) 
Soluble  in  25  pts.  of  cold,  and  in  20  pts.  of  boil- 
ing  alcohol.  (Bucholz.) 

II.)  bi.     Deliquescent.     Very  soluble  in  water. 
Ur2  03,  2  S  03  -f  Aq     (Peligot,   Ann.    Ch.  et    Phys., 
i  (3.)  12.  559.) 

III.)  ter.    Peligot   doubts    the  existence  of  a 
Ur,  03, 3  S  03    tersulphate.     Deliquescent.      Solu- 
ble  in    water,   but    is   decomposed 
j  thereby,  the  bisalt  separating  out  when  the  solu- 
;  tion  is  evaporated.     (Berzelius,  Lehrb.,  3.  1107.) 
IV.)  polybasic.     When  ammonia  is  added  to  an 
3Ur208,  S03    aqueous  solution  of   the   sulphate, 
Ur2  Os,  S  O3.  the  precipitate,  at  first 
formed,  continues  to  redissolve  till  half  the  acid 
!  is   neutralized.     The   clear   liquid  thus  obtained 
becomes  milky  after  a  while,  and  finally  deposits 
a  whitish  sediment,  but  this  is  exceedingly  small 
I  in  amount.  But  if,  instead  of  ammonia,  the  mono- 
1  sulphate  be  treated  with  an  excess  of  carbonate  of 
baryta  two   thirds  of  its  acid   may  be  removed. 
I  The  solution  of  terbasic  salt  thus  obtained  may 
be   boiled  without  change,   and   the  residue  ob- 
,  tained  by  evaporating  it  to  dryness    redissolves 
i  completely    in    water.      (Ordway,   Am.    J.    Sci., 
I  1858,  (2.)  26.  pp.  208,  209.) 

SULPHATE  of  protoxide  ^  of  sesquioxide  OF  URA- 

Ur  0,  S  03 ;  Ur2  03,  S  03     Nit'M.     Soluble  in  water. 

(Ebelmen,    Ann.     Ch.     et 

Phys.,  (3.)  5.  213.)     Soluble   in  water.     When 
:  the  aqueous  solution  is  boiled  basic  sulphate  of 
protoxide  of  uranium  separates  out,  but  dissolves 
again  as  the  solution  cools.     Alcohol  precipitates 
all  the  salt  of  the  protoxide,  as  a  basic  salt,  when 
added  to  the  aqueous  solution.  (Berzelius,  Lehrb.) 
SULPHATE  OF  UREA.     Soluble  in  water,  and 
C2  H4  N2  O2,  H  0,  S  03      alcohol.     (Cap  &  Henry.) 
SULPHATE   OF  URIC   ACID.     Exceeding   hy- 
I  C10  H4  N4  06, 6  (H  0,  S  03)     groscopic,    with    decom- 
position.    Soluble  in 
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warm  concentrated  sulphuric  acid,  separating  out 
as  the  solution  cools.  (Fritzsche.) 

SCLPHATE  of  binoxide  OF  VANADIUM. 

I.)  normal.  Deliquesces  more  readily  in  warm 
VO,,2S08  -f-  4  Aq  moist  air  than  it  dissolves  in 
water  at  10°.  Very  slowly 
soluble  in  water  at  10°,  hut  rapidly  soluble  in 
water  at  60°,  and  still  more  quickly  in  boiling 
water.  Very  imperfectly  soluble  in  absolute  alco- 
hol ;  easily  soluble  in  alcohol  of  0.833  sp.  gr. 
(Bcrzclius  ) 

II  )  basic.     Soluble  in  water. 

SULPHATE  OF  VANADIC  ACID. 

I.)  basic.     Insoluble  in  hot  water. 

II.)  hi.    Deliquescent.   Soluble  in  water.  (Ber- 
V  Os,  2  S  03    zelius.) 

III.)  ter,  or  normal.    Very  deliquescent.     Solu- 
V  08,  3  S  03    uble  in  water,  and  alcohol.     On  boil- 
ing the  aqueous  solution  it  is  decom- 
posed to  the  basic  and  the  peracid  salt. 

IV.)  peracid.     Soluble  in  water. 

SULPHATE  OF  VERATRIN.     Soluble  in  water. 
N,  J  CM  H52  <v  .  n  o,  S  03 

SULPHATE  OF  tefraViNYLiUM. 

I.)  normal.     Permanent.      Soluble    in     water 
N  0,0  H,,  0,  S  03     Sparingly  soluble  in  alcohol. 

II.)  acid.     Soluble  in  water. 
2  N  CIC  H12  0,  H  0,  2  S  03 

SULPHATE  OF  XANTHOCOBALT.    Rather  sol 
N  O,  .  6  N  H3  .  Co2  O3,  2  S  03  +  Aq     uhle  in  hot,  much 

less    soluble     in 

cold  water.     Soluble,  without  decomposition,  in 
cold  aqueous  solution  of  sulphurous   acid  ;    this 
solution   is    decomposed    on   boiling.     (Gibbs 
Genth,  Smithson.  Contrib.t\o\.  9.) 

SULPHATE  OF  XYLIDIN.     Sparingly  soluble  in 
cold'  more  soluble  in  hot 
water.     (Church.) 
SULPHATE  OF  YTTRIA. 

I.)  mono.  Permanent.  Effloresces  at  40°.  Very 
YO,  S  O8  slowly  soluble  in  25  (S)  30  pts.  of  water 
(Klaproth)  ;  in  50  pts.  of  cold,  and  is 
not  much  more  soluble  in  hot  water.  (Vauque- 
lin.)  100  pts.  of  water  dissolve  8  pts.  of  it  at 
18.3°.  Insoluble  in  alcohol.  (Steele,  ?,  in  Thom- 
son's System  of  Chem.,  London,  1831,  2.  551 


d  =  Zn  0,  S  03  +  3  Aq     This   salt    is    deposited 
from  very   concentrated 

solutions  of  the  7-hydrated  salt ;  it  is  less  soluble 
than  the  latter  in  water.  (T.  Thomson's  System 
of  Chem.,  London,  1831,  2.  611.) 

e  =  Zn  0,  S  03  +  5  Aq    Insoluble  in  boiling  alco- 
hol of  0.86%.     (Kuehn.) 

f  =  Zn  O,  S  08  +  6  Aq     Separates  from  the  aque- 
ous solution  when  this  is 

evaporated  at  temperatures  above  30°.  (Mitscher- 
lich.) 

g  =  Zn  o,  s  03  +  7  Aq    Efflorescent. 

The  ordinary  crystallized  salt. 
(Zinc  Vitriol.     White  Vitriol.) 


100  pts.  of 
water  at  °C. 


re  pts. 
Of  the  7-hy- 
drated salt. 


so 


This  salt  is  characterized  by  the  extraordinary 
>wness  with  which  it  dissolves  in  water,  even 


slowness 


ves  in  water,  even 


when  this  is  warm  :  it  even  appears  at  first  sight 
as  if  it  were  completely  insoluble,  but  it  gradually 
dissolves  completely.  The  saturated  solution  con- 
tains from  ^  ®  ^  of  its  weight  of  the  salt.  In 
presence  of  an  excess  of  acid  it  is  less  easily  sol- 
uble in  water,  and  crystallizes  more  readily.  (Ber- 
zelius,  Lehrb.,  3.  499.)  Much  less  soluble  in 
water  than  the  nitrate  of  yttria. 

Sulphate  of  yttria  may  be  completely  precipi- 
tated from  its  aqueous  solution  by  adding  a  suit- 
able quantity  of  concentrated  acetic  acid.  (Per- 
soz,  Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.) 

II.)  tri.    Insoluble  in  water.     Soluble  in  acids 
3  V 


with  evolu- 
Soluble  in 


in     alcohol. 
This    hy- 


SULPHATE  OF  ZINC. 

I.)  normal. 

a  =  anhydrous.     Soluble  in  water, 
ZnO,S03     tion  of  heat.     (Graham.) 
chlorhydric  acid.     (Kane.) 
b  =  Zn  O,  S  O3  -f-  Aq 
c  =  ZnO,  S  03+2  Aq      Insoluble 
(Kuehn.) 


Of  the  an- 
bydr.  salt. 

0°  ....       43.02  .     .   115.22 

10°  48.36  -         138.21 

20°  53.13  161.49 

30°  58.40  19090 

40°  63.52  224.05 

50°  68.75  263.84 

60°  74.20  313.48 

70°  79.25  369.36 

80°  84.60  442.62 

90°  89.78  533.02 

100°  ....       95.03  .     .  653.59 
(Poggiale,  Ann.  Ch.  et  Phys.,  (3.)  8.  467.) 

0°     ....       41.3 
20°  53.0 

25°  54.6 

50°  66.9 

75°     ....       80.4 
(Tobler,  Ann.  Ch.  u.  Pharm.,  95.  198,  and  fig.) 

Soluble  in  0.61  pt.  of  water  at  20.5°;  or  100 
pts.  of  water  at  20.5°  dissolve  163.2  pts.  of  it;  or 
the  aqueous  solution  saturated  at  20.5°  contains 
62.1%  of  it,  or  34. 8%  of  the  anhydrous  salt,  and  is 
of  1.4650  sp.  gr.  (H.  Schiff,  Ann.  Ch.  u.  Pharm., 
1859,  109.  326.)  Soluble  in  somewhat  more 
han  2  pts.  of  water  [at  the  ordinary  temperature], 
mt  much  more  readily  soluble  in  boiling  water. 
Bergman,  Essays,  1.  184.)  100  pts.  of  the  sat- 
urated aqueous  solution  contain  at  the  boiling 


point  (104.4°)  45  pts.  of  the  dry  salt;  or  100  pt 
of  water  at  104.4°  dissolve  81.81   pts.  of  it;  or 
pt.  of  the  salt  is  soluble  in  1.2222  pts.  of  water 
at  104.4°.     (T.  Griffiths,  Quar.  J.  Sci.,   1825,  18. 
90.)     The  aqueous  solution  saturated  at  17.5°  is 
)f  1.4353  sp.  gr.,  and  contains  51.98%  of  the  salt  ; 
e.  100  pts.  of  water  at  17.5°  dissolve  108.26  pts. 
»f  the  hydrated  salt,  or  1  pt.  thereof  is  soluble  in 
1.923  pt.  of  water  at  17.5.     (Karsten,  Berlin  Ab- 
andl.,  1840,  p.   101.)     At  ordinary  temperatures 
00  pts.  of  water  dissolve   140  pts.  of  the  7-hy- 
rated  salt.     (Dumas,  TV.)     Soluble  in  2.3  pts. 
f  cold,  and  in  less  than  1  pt.  of  hot  water.     Sol- 
ible  in  2.29  pts.  of  water  at  18.75°.     (Abl,  from 
(Esterr.  Zeitschrift  fur   Pharm.,  8.  201,  in    Can- 
tatt's  Jahresbericht'  fur  1854,   p.  76.)      100  pts.  of 
aterat  15. 56°  dissolve  140  pts.  of  it  (Urc's  Diet.) ; 
3.88  pts.  of  the  7  Aq  salt.     [T.]     The  aqueous 
olution    saturated    at    10°    contains   36%   of   it 
Ellcr) ;  and  at  12.5°,  55.5%.     (Hassenfratz,  Ann. 
Chim.,  28.  291.)     The  aqueous  solution  satu- 
ated  at  15°  is  of  1  444244  sp.  gr.,  and  contains 
issolved    in   every    100   pts.   of  water  at  least 
40.526  pts.  of  "  sulphate  of  zinc."     (Michel  & 
traflft,  Ann.  Ch.  et  Phys.,   (3.)  41.  pp.  478,  482.) 

..,      ..  j          Sulphate  of  zinc  is  liable  to  form  supersaturated 

drate  is  precipitated  when  strong  sulphuric  acid  is    solutions.     (Ogden.)     When  heated  it  melts  in 
mixed  with  a  concentrated  aqueous  solution  of  g.  I  its   water  of  crystallization.    The  aqueous  solu- 
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tion  saturated  at  8°  is  of  1.421  sp.gr.     (Anthon,             Sp.  gr.                Percent  of                Ofandr. 

Ann.  der  Pharm.,  1837,  24.  210.) 

(at  20.5°).         Zn  0,  S  03  +  7  Aq.        Zn  0,  S  03. 

An    aqueous    solution        Contains  (by  experiment) 

1.4151      ...      57     ...        31.92 

of  sp.  gr.  at  20.5°.         percent  of  Zn  0,  S  03  +  7  Aq. 

1.4246                      58                        32.48 

.4650     62  12 

1.4342                      59                        33.04 

.2790                                  41.41 

1.4439     ...      60     ....  33.60 

.1740                                  27.61 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1859,  LLO.  72.) 

.1271                                  20.70 
.0817                                  13.80 
1  0397                                     6  90 

A  solution    Contains  per-     A  solution    Contains  per- 
ofsp.gr.     cent  of   sul-      ofsp.gr.      cent  of   sul- 
(at  12.5°).     phate  of  zinc,     (at  12.5°).     phate  of  zinc. 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  108.  336.) 

1.0080     .     .     2                    .1550     .     .  28 

From  these  results  Schiff  calculates  the  follow- 

1.0165               4                    .1680             30 

ing  table  by  means  of  the  formula  :    D  =  1  -+- 

1.0255                6                    .1820             32 

.005681  p  +  0.00001812  p2   +  0.0000001748   p8  ; 

1.0345                8                    .1960             34 

in  which  D  =  the  sp.  gr.  of  the  solution,  and  p 

1.0440              10                    .2100             36 

the  percentage  of  substance  in  the  solution. 

1.0540              12                    .2240             38 

1.0665              14                    .2380             40 

Sp.  gr.                  Percent  of                 Of  andr. 
(at  20.5°).         Zn  0,  S  03  -f  7  Aq         Zn  0,  S  Os. 

1.0790              16                    .2525             42 
1.0915              18                    .2680             44 

1.0057     ...        1          ...      0.56 

1.1040             20                    .2855             46 

1.0115                        2                          1.12 

1.1165             22                    .3045             48 

1.0173                        3                          1.68 

1.1290             24                    .3310             50 

1.0231                        4                          2.24 

1.1420     .     .  26                  1.3485              52 

1.0289                       5                         2.80 

1.3565     .     .  54 

1.0348                        6                          3.36 
1.0407                        7                          3  92 

(Hassenfratz,  Ann.  de  Chim.,  28.  297.) 

1.0467                        8                          4.48 

Hot  alcohol,  even  absolute,  dissolves  a  trace  of 

IOKO7                         q                            c  f\4 

it.     (Kuehn.)     Sulphate  of  zinc  is  insoluble  in 

*\j\)&i                               y                                 O.I  14- 

1.0588                     10                         5.60 

spirit,  the  sp.  gr.  of  which  =  0.880.     1000  pts.  of 

1.0649                      11                           6.16 
1.0710                     12                         6.72 

spirit  of  0.905  sp.  gr.  dissolve  2  pts.  of  it.     (An- 
thon, from  Buchner's  Repert.,  II.  pp.  13,  18  ;  in 

1.0772                     13                         7.28 

J.pr.  Ch.,  14.  125.) 

1.0835                      14                          7.84 

A  solution  (saturated  at  15°)                Contains 

1.0899                      15                          8.40 

in  alcohol  of                              percent 

1.0962                      16                           8.96 
1.1026                      17                           9.52 

Sp.  gr.           Percent,  by            of  Zn  0,  SOS 
weight.                  -r-  7  Aq. 

1.1091                       18                        10.08 

1.000     .     .          0     ....     54.5 

1.1156                      19                         10.64 

0.986                  10                          51.1 

1.1222                      20                        11.20 

0.972                 20                         39.0 

1.1288                      21                         11.76 

0.939     .     .       40     ....       3.48 

1.1355                      22                         12.32 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1861,  118.  365.) 

1.1423                      23                         12.88 
1.1491                       24                          13.44 

Sulphate  of  zinc  may  be  completely  precipitated 
from  its  aqueous  solution  by  adding  a  suitable 

1.1560                      25                         14.00 

quantity  of    concentrated   acetic   acid.     (Persoz, 

1.1629                      26                        14.56 

Ann.  Ch.  et  Phys.,  1836,  (2.)  63.  444.)     When 

1.1699                     27                        15.12 

a  hot  solution  of  sulphate  of  zinc  is  cooled  out  of 

1.1770                     28                       15.68 

contact  with  the  air,  or  in  a  vessel  loosely  stopped 

1.1842                      29                         16.24 

with  cotton-wool,  a  supersaturated  solution  may 

1.1914                      30                        16.80 

be  obtained,  from  which  a  modification  (p)  of  the 

1.1987                     31                        17.36 

7-hydrated  salt,  more  soluble  than  the  ordinary 

1.2060                      32                         17.92 

modification   (a),    crystallizes  out  after  a  time, 

1.2134                      33                         18.48 

when  the  solution  remains  protected  by  the  cot- 

1.2209                     34                         19.04 

ton,  but  if  the  supersaturated  solution  be  exposed 

1.2285                      35                         19.60 

to  the  air,  or  be  stirred  with  a  body  which  has 

1.2362                      36                        20.16 

been  exposed  to  the  air,  ordinary  (a)  sulphate  of 

1.2439                     37                       20.72 

zinc  crystallizes  out  at  once.     (Schroeder,    Ann. 

1.2517                     38                       21.28 

Ch.  u.  Pharm.,  1859,  109.  51.) 

1.2595                      39                        21.84 
1.2674                      40                        22.40 

Very  rapidly  soluble  in  a  saturated  aqueous  solu- 
tion of  sulphate  of  potash,  a  double  salt  separating 

1.2754                      41                         22.96 

meanwhile  as  a  mealy  powder.     (Karsten,   Berlin 

1  .2834                      42                        23.52 

AbhandL,  1840,  p.  126.)     Very  rapidly  and  abun- 

1.2917                     43                        24.08 

dantly  soluble  in  a  saturated  solution  of  sulphate 

1.3000                      44                        24.64 

of  soda.     The  solution  obtained  remains  clear  for 

1.3083                      45                        25.20 

days,  but  on  being  evaporated  deposits  crystals  of 

1.3167                      46                        25.76 

a  double  salt.     If  it  be  strongly  heated  and  then 

1.3252                      47                        26.32 

quickly  cooled  it  will  deposit  sulphate  of  zinc  and 

1.3338                      48                        26.88 

sulphate  of  soda   uncomhined   with   each   other. 

1.3424                      49                        27.44 

(Karsten,  he.  cit.,  p.  124.)     Abundantly  soluble  in 

1.3511                       50                        28.00 

a  saturated  solution  of  sulphate  of  copper,  at  first 

13599                      51                         28.56 

to   a  clear  solution,  but  as  this  becomes  nearly 

1.3688                      52                        29J2 

saturated  a  double  salt  separates  out.     (Karsten, 

1.3779                     53                       29.68 

loc.  cit.,  p.  127.)     Slowly  soluble  in  a  saturated 

1.3871                       54                        30.24 

solution  of  sulphate  of  magnesia,  without  causing 

1.3964                      55                        30.80 

any  precipitation.     Difficultly  and  slowly  soluble 

1.4057     ...      56     .          .        31.36 

in  a  saturated  solution  of  chloride  of  ammonium. 
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with  separation  of  a  double  sulphate.  (Karsten, 
loc.  cit.,  p.  128.)  Soluble  in  considerable  quantity 
in  a  saturated  solution  of  chloride  of  sodium, 
without  causing  any  precipitation  at  first,  but  as 
the  solution  approaches  saturation  sulphate  of 
soda  separates  out.  No  double  salt  is  formed 
unless  the  solution  is  slowly  evaporated.  (Kar- 
sten, loc.  cit.,  p.  128.)  Crystallized  sulphate  of 
zinc  is  soluble  in  a  saturated  solution  of  nitrate  of 
soda  without  causing  any  precipitation  of  the 
latter ;  after  a  while,  however,  a  double  sulphate 
separates  out.  (Karsten.  loc.  cit.,  p.  1 16.)  Soluble 
in  a  saturated  solution  of  nitrate  of  potash  with 
formation  of  a  double  sulphate,  which  immediately 
separates  out.  (Karsten,  loc.  cit.,  p.  130.) 

When  one  equivalent  of  Zn  O,  S  Oa,  in  aque- 
ous solution,  is  mixed  with  a  solution  of  an  equiv- 
alent of  chloride  of  potassium  (K  Cl),  -fifa  of  it 
are  decomposed  to  sulphate  of  potash,  which  may 
be  precipitated  by  adding  alcohol,  while  y1-^  of  it 
remain  unchanged  ;  when  mixed  with  a  solution 
of  an  equivalent  of  chloride  of  sodium  (Na  Cl), 
^^  of  it  are  decomposed  as  before,  while  •£&$ 
of  it  remain  unchanged.  (Malaguti,  Ann.  Ch.  et 
Phys.,  1853,  (3.)  37.  203.) 

II.)  bi.  Difficultly  soluble  in  cold,  easily  solu- 
Zn  0,  2  S  03  +  9  Aq  ble  in  warm  water,  (v.  Kobell.) 

III.)  di.     Soluble  in  water. 
2  Zn  0,  S  03 

IV.)  tri.  Insoluble  in  cold,  and  only  very  spar • 
SZnO,  SOS  injrly  soluble  in  hot  water.  (Vogel 

[TJ.) 

V.)  tetra.     Insoluble  in   cold,   scarcely   at   all 
4  Zn  0,  S  03  +  2  Aq     soluble  in  boiling  water ;  but 
soluble   in  a  boiling  aqueous 
solution  of  sulphate' of  zinc.     (Kuehn.) 

VI.)  hexa.    Insoluble  in  water.     (Kane.) 
6  Zn  0,  S  03  +  10  Aq 

VII.)  octo.    Insoluble  in  water.     (Schindler.) 
8ZnO,S03+2Aq 

SULPHATE  OP  ZINC  &  ZINC  AMMONIUM. 

I.)  basic.    Insoluble  in  water.     (Schindler.) 
2ZnO,2N    {*JjO.S03+4Aq 

SULPHATE  OP  ZINC&/AMIN.  Completely  sol- 
N,  H,  .  Zn  0,  S  0,  4-  A,  t  2  A,  *  4  A, 


tity  of  wa- 
ter. 

SULPHATE  OP  ZINCAMMONIUM.  Decomposed 
N  j  %* .  0,  S  0,  &  +  Aq  b7  water.  (Kane.) 

SULPHATE  OF  ZIRCONIA. 

I.)  normal.  Slowly  soluble  in  cold,  rapidly  sol- 
Zr2  03, 3  S  03  uble  in  boiling  water.  Sparingly 
soluble  in  alcohol.  (Berzelins.)  On 
boiling  the  aqueous  solution  it  undergoes  decom- 
position, oxide  of  zirconium  being  deposited.  (H. 
Rose,  Pofjg.  Ann.,  83.  148.) 

II.)  di.     Soluble   in  a  very   small  quantity  of 

2Zrj03, 3S03    water;    but   a    large   quantity   of 

water  decomposes  it  to  the  tri  salt, 

which  separates  out,  and  the  normal  salt,  which 

remains  in  solution.     (Berzelius.) 

III.)  Insoluble  in  water  or  alcohol.  Soluble  in 
Zrj08,  S03  chlorhydric  acid.  (Berzelius.) 

SuLPHAuRic  ACID.  Vid.  terSulphide  of 
Gold. 

SuLPnAuRATE  OF  POTASSIUM.  Known  only 
in  aqueous  solution. 

SULPHAZOTICCHLORIDE  OF  NlTROGEN.       Vid. 

Chloride  of  Nitrogen  with  fo'Sulphide  of  Nitrogen. 


SULPHAZOTICCHLORIDE    OF    SULPHUR.      Vid. 

Chloride  of  Sulphur  with  terSulphide  of  Nitrogen. 

SuLPHAzoxiDE  OF  BENZENE.  Vid.  Hydride 
of  SulphAzoBenzoyl. 

SULPHESSAL.     Vid.  Thionessal. 

SULPHETHAMIC  ACID.  Very  easily  soluble 
C10  H28  N  S4  016  in  water,  and  alcohol  ;  but  these 
solutions  are  decomposed  by  con- 
centration. 

SULPHETHAMATE     OF     AMMONIA.        DeliqUCS- 

C16  H22  (N  H4)  N  S4  016  ces  in  moist  air.  Easily 
soluble  in  water,  and  alco- 
hol. Insoluble  in  ether.  (Strecker.) 

SULPHETHAMATE  OF  BARYTA.  Very  soluble 
in  water. 

SULPHETHAMATE  OF  LEAD.  Very  soluble  in 
water,  and  spirit.  Sparingly  soluble  in  absolute 
alcohol. 

J5/SuLPHETHOLic  ACID.  Very  deliquescent. 
C4  H0  S4  012  =  C4  H4»  02,  2  H  0,  S4  08  Easily  soluble 

in  water,  and 
alcohol.  (Buff.) 

Sl'SuLPHETHOLATE  OF  AMMONIA.    Easily  SOl- 

C4  H4  (N  H4)2  S4  Ot2      uble   in   water.     Scarcely   at 
all  soluble  in  alcohol.     Insol- 
uble in  ether. 


OF  BARYTA.     Very  solu- 
C4  H4  Ba2  S4  012  +  2  Aq    ble  in  boiling,  less  soluble 
in  cold  water.     Almost  in- 

soluble in  alcohol.     Insoluble  in  concentrated,  but 
soluble  in  dilute  nitric  acid.     (Buff.) 

Z&SULPHETHOLATE  OF  LEAD.  Very  soluble 
in  water. 

BZ'SULPHETHOLATE  OF  POTASSIUM.     Easily 
C4H4K3S40,2    soluble  in  water,  and  spirit.     (H. 
L.  Buff,  Ann.  Ch.  u.  Pharm.,  100. 
233.) 

JBz'SuLPHETHOLATE  OF    SlLVER.       (BucktOH  & 

Hofmann,  J.  Ch.  Soc.,  9.  252.) 

SULPHETHERIC  ACID.     Vid.  •  Isethionic  Acid. 

Z?iSuLPHETHYLic  ACID.  Vid.  EthylSulphu- 
rous  Acid. 

SuLpnETHYLSuLPHURic  ACID.  Vid.  Ethyl- 
Sulphurous  Acid. 

SULPHIDES.  Among  the  metallic  sulphides 
those  only  are  soluble  in  water  which  correspond 
to  the  soluble  oxides.  (Persoz,  Chim.  Mottc.,  p. 
462.) 

SULPHIDE  OF  ACETYL.  Insoluble  in  water. 
(Sulphide  of  Othyl,  or  of  Acetoryl.  Tki-  Slowly  de- 
acetic  Anhydride.  Thiacetate  of  Othyl.  )  com  po  S  e  d 

C4  H3  02  S,  or  ^  "a  Uj  j  S2  when  kept 

in  contact 
with  water.  (Kekule,  Ann.  Ch.  u.  Pharm.,  90.  312.) 

SULPHIDE  OF  ALLYL.  Sparingly  soluble  in 
(Oil  of  Garlic.)  water.  Easily  soluble  in  al- 

CfiHBS,or£B23?  S.  cohol,  and  ether.  (Wer- 
CflM  '  theim.) 

SULPHIDE  OF  ALLYL  &  OF  MERCURY.  Sol- 
C6H5?  Q  uble  in  boiling,  less  soluble  in  cold 
Hg  5  ^  alcohol.  (Cahours  &  Hofmann.) 

SULPHIDE  OF  ALLYL  &  OF  PALLADIUM.  In- 
2  C6  H5  S  -,  3  Pd  S  soluble  in  water,  alcohol,  or 

ether. 

SULPHIDE  OF  ALLYL  &  OF  PLATINUM.    In- 
C6H6S;  Pt  S2    soluble  in  water,  alcohol,  or  ether. 
(Wertheim.) 

SULPHIDE  OF  ALLYL  &  OF  SILVER. 
Cn  H10  S,  ;  x  Ag  S 


SULPHIDES. 


635 


(HypohydroSulphi 
NH4S7 


SULPHIDE  OF  ALUMINUM.  Decomposed  by 
A12S3  water.  (Fremy,  Ann.  Ch.  et  Phys.,  (3.) 
38.  323.)  The  compounds  of  sulphide  of 
aluminum,  with  other  sulphur  metals,  are  all 
easily  decomposed  by  water.  (Berzelius,  Lehrb., 
2.  166.) 

SULPHIDE  OF  AMMONIUM. 

I.)  mono.     Rapidly  decomposes  in  the  air.   Sol- 
(  Mono  Hydro  Sulphate  of  Ammonia.)      uble  in  water. 
N  H4S 

II.)  bi.  Known  only  in  aqueous  solution. 
NH4S2  (Berzelius.) 

III.)  ter.     Soluble  in  a  small  quantity  of  wa- 
N II4  S3    ter,  but  is  decomposed  by  much  water. 
(Berzelius.) 

IV.)    quadri.      Easily   soluble   in   water;    the 

(Hypohydro Sulphate  of  Ammonia.)    concentrated  aque- 

N  H4  S4  ous   solution   may 

be  preserved  for  a 

long  time,  but  when  dilute  the  solution  soon  de- 
composes. Easily  soluble  in  alcohol,  but  this 
solution  soon  decomposes.  (Fritzsche.) 

V.)  quinqui.    Decomposes  in  the  air,  especially 

(Hydro  Sulphite  of  Ammonia.)      if  this  be  moist.     De- 

N  H4  S5  composed    by    water, 

with  partial  solution. 

Soluble  in  alcohol,  with  subsequent  partial  de- 
composition. (Fritzsche.) 

VI.)  septi.  Much  more  permanent  than  No. 
kite  of  Ammonia.)  5-  Insoluble  in 
water,  but  is  de- 
composed thereby, 
though  much  more  slowly  and  difficultly  than  the 
quinqui  sulphide.  (Fritzsche.) 

SULPHIDE  OF  AMMONIUM  &  biSulphide  OF 
VANADIUM.  Soluble  in  water. 

SULPHIDE  OF  AMMONIUM  &  terSulphide  OF 
VANADIUM. 

SULPHIDE    OF    AMYL.     Insoluble    in    water. 

(AmyiSuiphydric  Ether.)        Miscible  in   all    propor- 

O10  Hu  S,  or  £10  S11  ?  Sa     tions   with    alcohol,  and 

Cl°H"5    '      ether.     (Kolbe's   Lehrb., 

1.  319.) 

Z&SULPHIDE   OF  AMYL.    Insoluble,   or   very 

r  H  s  orcioHii?g  sparingly  soluble,  in  wa- 
C10  Hn  S2,  or  Cjo  Hji  ^  »4  ter  Unacted  upon  ekher 

by  hot  or  cold  concen- 
trated chlorhydric  acid,  or  aqua-regia,  or  by  cold 
sulphuric  acid,  but  is  partially  decomposed  when 
heated  with  the  latter.  Unacted  upon  by  am- 
monia-water, and  scarcely  at  all  by  a  concentrated 
aqueous  solution  of  caustic  potash.  (0.  Henry, 
Ann.  Ch.  etPhys.,  (3.)  25.  247.) 

SULPHIDE  OF  AMYL  &  OF  COPPER.     Ppt. 

SULPHIDE  OF  AMYL  &  OF  LEAD.     Ppt. 

SULPHIDE  OF  AMYL  &  OF  MERCURY  (Hg  S). 
Insoluble  in  water.  Unacted  upon  by  boiling 
potash-lye.  Sparingly  soluble  in  boiling  alcohol, 
and  ether,  and  still  less  so  in  the  cold.  (Krutsch.) 
Insoluble  m  water  or  alcohol.  Soluble  in  ether. 
(Balard.) 

SULPHIDE  OF  AMYL  &  OF  SILVER.  Insolu- 
ble in  water,  and  in  alcohol.  Soluble  in  ether. 
(Balard.) 

TVSuLPHiDE  OF  ANTIMONY.  Insoluble  in 
(SulphAntimonious  Acid),  q.  v.  water  or  dilute  acids. 
Sb  S3  Soluble,  with  decom- 

position, in  concen- 
trated acids.  When  boiled  with  water,  or  when 
left  for  a  long  time  in  contact  with  water  and  air, 
it  suffers  decomposition. 


pecially 
i pita  ted 


Abundantly  soluble,  with  combination,  in  a 
boiling  solution  of  acid  chlorhydrate  of  teroxide 
of  antimony.  (Liebig.)  Soluble  in  a  boiling 
aqueous  solution  of  trisulphantimoniate  of  so- 
dium (3  Na  S,  Sb  S6  +  18  Aq). 

Soluble  in  an  aqueous  solution  of  sulphydrate 
of  ethylarnin.  (A.  Wurtz,  Ann.  Ch.  et  Pltys,,  (3.) 
30.  484.)  Easily  soluble  in  an  aqueous  solution 
of  sulphide  of  ammonium. 

Soluble  in  a  boiling  aqueous  solution  of  sulphy- 
drate of  potassium,  with  evolution  of  sulphuretted 
hydrogen,  but  is  redeposited  in  great  part  in  com- 
bination with  a  small  quantity  of  sulphide  of  po- 
tassium, as  the  solution  cools.  (Berzelius's  Lehrb., 
2.  299.)  Very  sparingly  soluble  in  ammonia- 
water.  (Garot.)  Partially  soluble  in  solutions 
of  the  carbonates  of  potash  and  soda.  Soluble  in 
solutions  of  the  caustic  alkalies,  best  when  these 
are  hot  and  concentrated,  especially  when  it  is 
mois 
dry. 

When  heated  to  about  250°  in  a  closed  tube, 
with  a  solution  of  bicarbonate  of  soda,  it  dis- 
solves, and  is  subsequently  deposited  in  crystals 
upon  the  sides  of  the  tube.  (De  Senarmont, 
Ann.  Ch.  et  Phys.,  (3.)  32.  159.)  Insoluble  in 
sulphurous  acid.  ( Berth ier)  Insoluble  in  aque- 
ous solutions  of  chloride  of  ammonium,  or  car- 
bonate of  ammonia.  (Brett,  Phil.  Mag.,  1837, 
(3.)  10.  99.)  Soluble,  with  decomposition,  in 
boiling  concentrated  chlorhydric  acid.  Boiling 
concentrated  sulphuric  acid  converts  it  into  sul- 
phate of  antimony,  and  concentrated  nitric  acid 
oxidizes,  but  does  not  dissolve  it. 

QiKwfn'SuLPHiDE   OF   ANTIMONY.      Insoluble 
Sb  S4    in  water.     Slightly  soluble  in  sulphuretted 
hydrogen-water.     Soluble  in  ammonia-wa- 
ter.    (Capitaine.)     Soluble    in    boiling   chlorhy- 
dric acid,  with  decomposition.     (Berzelius.) 

QMz«7«/SuLPHiDE  OF  ANTIMONY.  Insoluble 
(SulphAntimonic  Acid.)  in  water.  Slightly  soluble 
Sb  S5  in  sulphuretted  hydrogen- 

water.  Soluble  in  50  pts. 
of  cold  dilute  ammonia-water.  (Geiger.)  Easily 
soluble  in  aqueous  solutions  of  the  alkaline  sul- 
phides, and  of  the  caustic  alkalies.  Insoluble  in 
cold,  but  soluble  in  boiling  aqueous  solutions  of 
the  alkaline  carbonates.  When  boiled  with  liquids 
capable  of  dissolving  sulphur,  like  alcohol,  ether, 
bisulphide  of  carbon,  or  oil  of  turpentine,  it  is 
decomposed,  a  portion  of  its  sulphur  being  dis- 
solved. (Berzelius,  Lehrb.,  2.  307.)  When  heated 
in  a  closed  tube  to  about  250°,  with  an  aqueous 
solution  of  bicarbonate  of  soda,  it  is  decomposed, 
crystals  of  Sb  S3  being  deposited,  while  sulphur 
separates.  (De  Senarmont,  Ann.  Ch.  et  Phys.t 
(3.)  32.  159.)  Insoluble  in  acids  which  have  no 
oxydizing  action  upon  the  antimony.  Soluble, 
with  decomposition,  in  hot  strong  chlorhydric  acid. 
Insoluble  in  an  aqueous  solution  of  tersulphanti- 
moniate  of  sodium  (3  Na  S,  Sb  Se  +  18  Aq). 

SULPHIDE  OF  ARSEN^/ETHYL.     Permanent. 

f  Readily   soluble  in  warm  water, 

As  J  (C4  H5)3,  S,      and  in  alcohol   (spirit).    Almost 
insoluble  in  cold,  but  readily  sol- 
uble   in   warm   ether.      (Landolt,    Ann.    Ch.    u. 
Pharm.,  89.  327.) 

ZttSuLPHiDE  OF  ARSENIC.  Insoluble  in  wa- 
( Ht/poSulphJlrsenious  Acid.  Realgar.)  ter.  Soluble 
As'S2  in  aqueous  so- 

lutions of  the 

alkaline  sulphides,  and,  with  decomposition,   of 
the  caustic  alkalies. 

When  heated  to  about  150°  in  a  sealed  tube, 
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with  an  aqueous  solution  of  bicarbonate  of  soda, 
it  dissolves,  and  is  subsequently  deposited  in  crys- 
tals upon  the  walls  of  the  tube.  (Dc  Senarmont, 
Aim.  C'h.  et  Phys.,  (3.)  32.  158.) 

The  compounds  of  bisulphide  of  arsenic,  with 
lower  metallic  sulphides,  are  generally  difficultly 
soluble  in  water.  [  Vid.  HypoSulphArsenites.] 

TerSuLPHiDE  OF  ARSENIC.  When  prepared 
(Orpiment.  SulphJirsenious  Acid.)  in  the  dry  way  it 
o  =  As  S8  is  insoluble  in  wa- 

ter [P.  &  F.],  but 

when  prepared  in  the  moist  way,  by  the  action  of 
sulphuretted  hydrogen  upon  an"  aqueous  solution 
of  arsenious  acid,  it  is  soluble  to  a  certain  extent 
in  water,  or,  rather,  transparent  particles  of  the 
sulphide  are  suspended  in  the  water  ;  for  on  allow- 
ing the  solution  to  stand  the  sulphide  of  arsenic 
gradually  separates  out.  (Berzelius,  Lekrb.,  2. 
269.)  Sulphide  of  arsenic  is  decomposed  to  a 
certain  extent,  with  evolution  of  sulphuretted  hy- 
drogen, when  boiled  with  water.  (Pfaff;  Huene- 
feld,  Ann.  der  Pharm  ,  20.  224.)  Precipitated 
from  its  aqueous  solution  on  heating  or  freezing, 
(BoutSgny;  Pfaff.)  Very  sparingly  soluble  in 
warm  water,  from  which  it  is  precipitated  by 
freezing  or  boiling,  or  by  the  addition  of  acids,  in 
the  following  order:  sulphuric  (most  readily), 
chlorhydric,  nitric,  oxalic,  acetic,  tartaric,  or  even 
carbonic ;  solutions  of  several  salts  produce  the 
same  effect :  as,  of  chloride  of  ammonium,  nitrate 
of  potash,  sulphate  of  soda,  and  sulphate  of  mag- 
nesia. Somewhat  soluble  in  an  aqueous  solution 
of  sulphuretted  hydrogen.  (Melsens,  Ann.  Ch.  et 
Phys.,  (3.)  33.  175.)  Insoluble  in  the  acids  gen- 
erally. Insoluble  in  cold,  and  scarcely  attacked 
by  boiling  chlorhydric  acid.  Easily  soluble,  with 
decomposition,  in  nitric  acid  and  aqua-regia.  Ea- 
sily soluble,  with  decomposition,  in  aqueous  solu- 
tions of  the  caustic  and  carbonated  alkalies  ;  also, 
with  combination,  in  solutions  of  the  alkaline 
sulphides. 

When  heated  to  about  150°  with  bicarbonate  of 
soda  in  a  sealed  tube,  it  sometimes  behaves  like 
the  bisulphide  (As  82),  q-  v.,  but  the  reaction  in 
the  present  case  appears  to  occur  only  at  a  certain 
particular  temperature,  or  to  depend  upon  some 
special  state  of  concentration  of  the  alkaline  solu- 
tion. (De  Senarmont,  Ann.  Ch.  et  Phys.,  (3.) 
32.  158.) 

b  =  hydrated.  Slightly  soluble  in  water.  In- 
AsS3, 3HO  soluble  in  water  containing  sulphu- 
retted hydrogen.  (Berzelius.)  In- 
soluble in  water  containing  sulphuric,  nitric, 
chlorhydric,  oxalic,  acetic,  tartaric,  or  carbonic 
acids,  or  in  solutions  of  chloride  of  ammonium, 
nitrate  of  potash,  sulphate  of  soda,  or  sulphate  of 
magnesia.  (Boutigny,  J.  Chim.  Me'd.,  8.  449.) 
The  best  means  of  separating  it  entirely  from  its 
solution  is  to  keep  the  latter  supersaturated  with 
sulphuretted  hydrogen,  and  warm. 

Readily  soluble  in  citric  acid,  and  in  solutions 
of  the  soluble  citrates  ;  consequently  arsenious 
acid  cannot  be  precipitated  by  means  of  sulphu- 
retted hydrogen  from  solutions  which  contain 
citric  acid.  (Spiller.) 

Insoluble  in  water,  that  is  to  say,  1   pt.  of  it 
requires   about  1000000  pts.  of  water  to  dissolve 
it.     (Fresenius.  Qtfint.,  p.  156.)     Traces  of  it  are 
dissolved  by  sulphuretted  hydrogen-water.    When  ! 
boiled  with   water,  or  kept  in  contact  with   cold  | 
water  during  several  days,  a  trace  of  it  is  decom- 
posed and  dissolved.     (Frcsenius,  Quant.,  p.  156.) 

Q«/n?u/SuLPHiDE  OF  ARSENIC.  Insoluble  in 
(SulpkJlrsenic  Acid.)  boiling  water.  Easily  solu- 
As  88  ble,  with  partial  decomposi-  i 


tion,  in  aqueous  solutions  of  the  caustic  alkalies, 
and  of  their  sulphides  and  carbonates.  Easily 
soluble  in  strong  ammonia-water,  but  dilute  am"- 
monia-water  decomposes  it,  with  separation  of 
sulphur.  Also  soluble  in  solutions  of  the  hydrates 
of  the  alkaline  earths. 

Readily  soluble  in  citric  acid,  and  in  solutions 
of  the  soluble  citrates.  (Spiller.)  Partially  de- 
composed by  alcohol.  When  the  precipitated 
sulphide  is  boiled  with  alcohol,  this  dissolves  out 
some  sulphur.  (Berzelius,  Lehrb.,  2.  270.) 


ULPHIDE  OF  ARSENIC.     Soluble  in  al- 
As  S]8    cohol.     (Berzelius.) 

SULPHIDE   OF    ARSENMETHYL.      Permanent. 

C2  H3  As",  S2     Insoluble  in  water.    Moderately  sol- 

uble in  alcohol,  either  anhydrous  or 

hydrated.     Moderately   soluble   in   ether.      Very 

readily  soluble  in  bisulphide  of  carbon.     (Baeyer.) 

SULPHIDE  OF  ARSEN^/METHYL.  Soluble  in 
As  J  (C,  H3)3,  S2  water>  and  alcohol.  (  Cahours.) 

SULPHIDE  OF  ARSENMETHYLETHYLIUM. 

SULPHIDE  OF  BARIUM. 
I.  )  mono. 
(  Sulphur  et  of  Baryta.  ) 

a  =  BaS  Soluble  in  cold,  more  readily  in  hot 
water,  but  is  decomposed  in  either 
case  to  hydrate  of  baryta  and  sulphydrate  of  ba- 
rium, &c.  (H.  Rose.)  The  compounds  of  sul- 
phide of  barium,  with  the  higher  metallic  sul- 
phides, are  generally  difficultly  soluble  in  water. 
(Berzelius.) 

b  =  hydrated.  Decomposes  in  the  air.  When 
Ba  S  -j-  6  Aq  treated  at  once  with  a  sufficient 
quantity  of  water  it  dissolves  com- 
pletely ;  but  a  smaller  amount  of  water  decom- 
poses it;  sulphydrate  of  barium  entering  into 
solution  while  baryta  is  left  undissolved.  (H. 
Rose.) 

II.)  ter. 
BaS3 

III.)  quinqui  (hydrated}.  Decomposed  by  the 
Ba  S5  +  x  Aq  air.  Easily  soluble  in  water,  and 

alcohol. 
SULPHIDE  OF  BARIUM  &  OF  IRON. 

SULPHIDE  OF  BARIUM  &  OF  LEAD.  Decom- 
posed by  water.  (Berthier.) 

SULPHIDE  OF  BARIUM  &  OF  POTASSIUM. 
Soluble  in  water,  with  evolution  of  heat.  (Ber- 
thier.) 

SULPHIDE  OF  BARIUM  with  SULPHOCYANIDE 

2  BaS  ;  C8H6NS2+2Aq&6Aq      OF  ALLY  L.    Soluble 

in  water.    Insoluble 
in  alcohol.     (Will.) 

SULPHIDE  OF  BENZOL.  Insoluble  in  water. 
(Sulpha  Pemol.  Sul-  Tolerably  readily  soluble  in 
phide  of  henzylene.)  boiling,  sparingly  soluble  in 
t'w  H6  >  »a  cojd  aicohol.  (Cahours,  Ann. 

Ch.  etPhys.,  (3.)  23.333.) 

SULPHIDE  OF  BENZOYL.    Appears  not  to  be 

p    w  o  s  m-  cu  H5  °z  ?  s      decomposed  by  water, 
C14  H5  02  S,  or  CM  Hg  ^  ^  b2     even  when   thig  ig  boU_ 

ing.  Is  not  decom- 
posed by  alcohol.  Only  slowly  soluble,  decom- 
posed by  a  boiling  aqueous  solution  of  caustic 
potash.  (Wcehler  &  Liebig,  Ann.  der  Pharm., 
1832,  3.  267.) 

SULPHIDE  OF  BisExnYL.      >     Vid.  Sulphide 
SULPHIDE  OF  BISMETHYL.    (of  Bismuth- 
Ethyl. 
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SULPHIDE  OF  BISMUTH. 

I.)  Insoluble  in  water.  Decomposed  by  acids. 
Bi  S2  +  2  Aq  (Schneider.) 

II.  Permanent.  Insoluble  in  water,  dilute 
Bi  S3  acids,  solutions  of  alkalies,  alkaline  sul- 
phides, or  cyanide  of  potassium.  Soluble, 
with  decomposition,  in  warm  tolerably  concen- 
trated nitric  acid.  (Fresenius,  Quant.,  p.  150.) 
Insoluble  in  aqueous  solutions  of  chloride  of  am- 
monium or  nitrate  of  ammonia.  (Brett,  Phil. 
71  laff.,  1837,  (3.)  1O.  99.) 

Sulphide  of  bismuth  obtained  in  the  wet  way 
does  not  dissolve  sensibly  when  heated  to  about 
200°  in  a  sealed  tube  with  an  aqueous  solution  of 
bicarbonate  of  soda.  It  dfcftolves,  however,  if  an 
alkaline  sulphide  be  substituted  for  the  Na  O 
2  C  O2,  and  subsequently  crystallizes  on  the  walls 
of  the  tube.  (De  Senarmont,  Ann.  Ch.  et  Phys., 
(3.)  32.  161.) 

SULPHIDE  or  BISMUTH  &  OF  COPPER.  Sol- 
uble, with  decomposition,  in  nitric  acid. 

SULPHIDE  OF  BISMUTH,  OF  COPPER,  &  OF 
(Bi  Cu,  Pb2)2  S6  LEAD.  Soluble,  with  decompo- 
sition, in  nitric  acid. 

SULPHIDE  OF  BISMUTH  &  OF  LEAD. 

(SnlphoBismuthate  of  Lead.) 
Bi  83  5  3  Pb  S 

SULPHIDE  OF  BISMUTH  &  OF  NICKEL.  Read- 
(Bismuth  Glance.)  ily  soluble,  with  decomposition, 
(Bi  Ni)  S  in  strong  nitric  acid.  Decom- 

posed by  hot  chlorhydric  acid. 
Not  decomposed  by  an  aqueous  solution  of  caus- 
tic potash. 

SULPHIDE  OF  BISMUTH  &  OF  TELLURIUM. 
Ppt. 

SULPHIDE  OF  BISMUTH  with  TELLURIDE  OF 
BiS3, 2B5Tes  BISMUTH.  Readily  soluble,  with 
decomposition,  in  nitric  acid. 

SULPHIDE  OF  BISMUTHETHYL.  Soluble  in 
Bi  j  (C4  H5)8,  S2  •,  2  Bi  S3  alcohol. 

SULPHIDE  OF  BORON.  Decomposed  with  vio- 
B  S3  lence  by  water.  (Berzelius.)  It  combines 
with  alcohol,  and  ether.  (Fremy.) 

SULPHIDE  OF  BROMOSALICENE.  Soluble  in 
(Hydride  of  Bromo  SulphoSalicyl.  alcohol,  from  which 
Sulpho  Bromo  Salicylous  Acid.)  solution  it  18  pre- 


C14H6Br02S2 


cipitated  on  the  ad- 


dition of  water.     Soluble  in  an  aqueous  solution 
of  caustic  potash. 

SULPHIDE  OF  BUTYL  &  OF  LEAD.     Ppt. 


(Butyl  Sulphide  of  Lead.) 
C8  H0  S  ; 


;  Pb  S 

SULPHIDE  OF  BUTYL  &  OF  MERCURY.     Sol- 
C8  H9  S  ;  Hg  S     uble  in  hot,  somewhat  less  soluble 
in  cold  alcohol.     (Humann,  Ann. 
Ch.  et  Phys.,  (3.)  44.  339.) 

SULPHIDE  OF  BUTYL  &  OF  POTASSIUM.     Sol- 
C8  H9  S  ;  K  S    uble  in  alcohol. 

SULPHIDE  OF  BUTYRYL  &  OF  LEAD.     Spar- 
C8  H7  02  S  ;  Pb  S     ingly  soluble   in   hot   water,   or 
alcohol,     crystallizing     out    on 
cooling. 

SULPHIDE    OF   CACODYL.     Almost  insoluble 

(C2  H3)  As)  ^      in  water.     Miscible  in  all  propor- 

(C2  II3)  As  \  ^8     tions  with  alcohol  and  ether.  Wa- 

ter precipitates  it  from  the  alco- 

holic solution. 

BISULPHIDE  OF  CACODYL.     Permanent.    In- 

(C2  H3)  As  )  s,      soluble  in  water.     Readily  soluble 

(C2  H3)  As  \  ""*     in  absolute  alcohol,  and  in  spirit, 

from  which  it  is  partially  precipi- 


tated on  the  addition  of  water.  Sparingly  solu- 
ble in  ether.  Soluble  in  chlorhydric  acid,  without 
apparent  decomposition.  (Bunsen.) 

SULPHIDE  OF  CACODYL  &  OF  COIM-KI:.     Per- 

(C2  H3)  AS  I  Q  .  A  .„    q      manent.     Soluble  in  alco- 

ff   TI  {  *•  I  "2  5  "  *-yU  "       u    i 
(C2  H3)  As  )     J  hol. 

SULPHIDE  OF  CADMIUM.  Insoluble  in  water, 
Cd  S  dilute  acids,  solutions  of  the  alkalies,  alka- 
line sulphides,  or  of  cyanide  of  potassium. 
Soluble,  with  decomposition,  in  concentrated 
chlorhydric  acid,  also  in  tolerably  concenti;it«  <1 
nitric  acid.  (Fresenius,  Quant.,  p.  151.)  Diffi- 
cultly soluble  in  dilute  chlorhydric  acid,  even 
when  this  is  warm,  but  easily  soluble,  even  in 
cold  concentrated  chlorhydric  acid,  also  in  nitric 
acid,  with  decomposition  in  both  instances.  Very 
slightly  soluble  in  ammonia.  ( Wackenroder.) 
Very  readily  soluble  in  dilute  sulphuric  acid. 
(Hofmann.)  Insoluble  in  aqueous  solutions  of 
chloride  of  ammonium,  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  99.) 

SULPHIDE  OF  CALCIUM. 

I.)  mono.  Soluble  in  500  pts.  of  water ;  but 
CaS  when  treated  with  less  water  it  is  decom- 
posed to  CaS,  H  S  (soluble),  and  sparingly 
soluble  Ca  0,  H  O.  It  is  also  decomposed  by 
boiling  water. 

1  pt.  of  calcaria  sulphurata  is  soluble  in  480  pts. 
of  water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,  8.  210,  in  Canstatt's  Jahresbericht  fur 
1854,  p.  75.)  Freely  soluble  in  glycerin.  (Par- 
rish's  Pharm.,  p.  236.)  Soluble  in  acids. 

II.)  bi.  Permanent.  Soluble  in  400  pts.  of 
CaS,  4-3  Aq  water  at  16°;  more  soluble  in  boil- 
ing water. 

III.)  quinqui. 

a  =  Ca  S5     Soluble  in  water,  and  alcohol. 

IV.)   basic.     Vid.  Oxy Sulphide  of  Calcium. 

SULPHIDE  OF  CALCIUM  &  OF  IRON. 

SULPHIDE  OF  CALCIUM  &  OF  SODIUM. 

SULPHIDE  OF  CAPRYL.  Vid.  Sulphide  of 
Octyl. 

S/SULPHIDE  OF  CARBON.  Vid.  SulphoCar- 
bonic  Acid. 

SULPHIDE  OF  CERIUM.  Insoluble  in  water. 
Ce  S  Soluble,  with  decomposition,  even  in  the 
weakest  acids. 

SULPHIDE  OF  CETYL.  Scarcely  at  all  soluble 
(CetylSulphydric  Ether.)  in  cold  water.  Easily  sol- 
p  FT  9  nr  C'sz  ^33 1  «?  uble  in  ether ;  somewhat 
C»H«8'or<£l£i8«  less  soluble  'in  boilinfc,f 

and  scarcely  at  all  soluble  in  cold  alcohol. 

SULPHIDE  OF  CETYL  &  OF  LEAD.  Insoluble 
in  water,  alcohol,  or  ether. 

SULPHIDE  OF  fa'CnLORETHYL.  Insoluble  in 
C.H,c,  wate, 


SULPHIDE  OF 
C4  H3  C13  I  ga 

SULPHIDE  OF  ., 

(Quadri  Chlorinated  Hydrostilphuric  Ether. 
Sulftde  d'Ethyle  quadriChlore.) 
[L  H  C14  )  „ 
?l  H  C14  5  Sa 

SULPHIDE  OF 
(Sulphide  of  Methylmonochtor6. 
Ter  Chlorinated  Methylic  Sulphide.) 
C,  H2  CI  ?  «, 
C.H.ClJ^ 

SULPHIDE  OF  ^/CHLORMETHYL. 

-2Hc:?^sn 
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SULPHIDE  OF  ferCHLORMETHYL.  Entirely  in- 
C.ci,  »Q  soluble  in  water.  Easily  soluble  in 
C,  Clgjbj  alcohol,  and  ether.  (Riche,  Ann.  Ch. 

et  Phys.,  (3.)  43.  288.) 

SULPHIDE    or  ^'CHLORMETHYLENE  ?      Un- 
C,  Cl,1',  S,    acted  upon  by  water  or  acids,  even 
fuming  nitric    acid.     Slowly   decom- 
posed by  potash-lye.     (Kolbe.) 
ProtoSuLFHiDE  OF  CHROMIUM. 
Sfts?w'SuLPHiDE  OF  CHROMIUM.    Insoluble  in 
Cr,  S8    water.     Soluble  in  nitric  acid,  and  more 
easily  in  aqua-regia.    Insoluble  in  aqueous 
solutions  of  caustic  potash,  or  of  sulphide  of  po- 
tassium.    (Berzelius's  Lehrb.,  2.  328.) 


OF  COBALT. 

a  =  anhydrous.  When  prepared  in  the  dry 
Co  S  way,  it  is  not  at  all  attacked  by  cold  dilute 
chlorhydric  acid.  (Ebelmcn,  Ann.  Ch.  et 
Phys.,  (3.)  25.  94.) 

6  =  hydrated.  Insoluble  in  water,  or  in  solu- 
Co  S,  H  0  tions  of  the  caustic  or  carbonated  al- 
kalies, or  of  the  alkaline  sulphides. 
[Though  on  adding  a  solution  of  persulphide  of 
potassium  (K  Ss)  to  the  solution  of  a  neutral 
cobalt  salt  no  precipitate,  but  a  chocolate-colored 
solution  is  obtained.  (H.  Kose,  TV.).]  Sparingly 
soluble  in  cold  dilute  mineral  acids,  more  readily 
soluble,  with  decomposition,  in  more  concentrated 
acids  ;  most  readily  soluble  in  warm  aqua-regia. 
Scarcely  at  all  soluble  in  acetic  acid.  (  Wacken- 
roder.)  It  is  not  precipitated  when  sulphydric 
acid  is  passed  through  an  acid  solution  of  acetate 
of  cobalt,  but  this  gas  precipitates  it  from  a  mix- 
ture of  sulphate  of  cobalt  and  acetate  of  potash 
or  soda  [i.  e.  from  a  less  strongly  acidified  solu- 
tion]. (Persoz,  Chim.  Mofcc.,  p.  387.)  Tolerably 
easily  soluble  in  nitric  acid,  but  is  very  difficultly 
decomposed  by  chlorhydric  acid.  While  still 
moist  it  dissolves  in  an  aqueous  solution  of  sul- 
phurous acid. 

Insoluble  in  aqueous  solutions  of  chloride  of 
ammonium  and  nitrate  of  ammonia.  (Brett, 
Phil  Mag.,  1837,  (3.)  10.  99.)  It  is  not  imme- 
diately precipitated  by  sulphuretted  hydrogen 
from  neutral  solutions  of  cobalt  salts,  unless  the 
acids  contained  in  these  are  very  feeble,  like  acetic 
acid,  and  even  this  hinders  the  precipitation  in  a 
measure,  but  after  some  time  a  minute  trace  of 
the  sulphide  may  separate  out.  If  the  solution  be 
acidulated,  even  with  acetic  acid,  no  precipitate 
whatever  will  occur  on  passing  sulphuretted  hy- 
drogen, though,  when  once  precipitated,  sulphide 
of  cobalt  is  insoluble,  or  rather  is  scarcely  at  all 
soluble  in  dilute  chlorhydric  acid.  Sulphide  of 
ammonium  produces  a  brown  coloration  in  solu- 
tions of  cobalt  salts,  even  in  presence  of  200000 
pts.  of  water.  (Pfaff.)  Its  precipitation  by  sul- 
phide of  ammonium  is  not  hindered  by  the  pres- 
ence of  non-volatile  organic  substances,  like  tar- 
taricacid.  (H.  Rose,  Tr.) 

/Ses<7i«SuLPHiDE  OF  COBALT.  Partially  de- 
Co,  S3  composed  by  chlorhydric  acid.  Soluble, 
with  decomposition,  in  nitric  acid. 

BISULPHIDE  OF  COBALT.    Unacted  upon  by 
Co  S,    acids  or  alkalies,  excepting  nitric  acid  and 
aqua-regia. 

Dt'SuLPHiDE  OF  COPPER.  Insoluble  in  an 
Cuj  S  aqueous  solution  of  sulphide  of  ammonium. 
Difficultly  soluble,  with  decomposition,  in 
strong  boiling  chlorhydric  and  nitric  acids.  Cold 
nitric  acid  removes  one  equivalent  of  copper, 
leaving  Cu  S. 


OF  COPPER.  As  good  as  in- 
Cu  S  soluble  in  water,  since  950000  pts.  of  water 
are  required  to  dissolve  1  pt.  of  it.  (Fre- 
senius,  Quant.,  p.  148.)  Easily  soluble,  with  de- 
composition, in  hot  nitric  acid.  Slowly  soluble, 
with  decomposition,  in  hot  chlorhydric  acid.  In- 
soluble in  sulphurous  acid.  Insoluble  in  potash- 
lye,  in  solution  of  alkaline  sulphides,  or  in  very 
dilute  acids. 

Perceptibly  soluble  in  sulphide  of  ammonium. 
(Fresenius,  loc.  cit.)  Insoluble,  or  only  exceed- 
ingly sparingly  soluble,  in  sulphide  of  ammonium. 
(H.  Rose,  fr.)  Soluble  in  noticeable  quantity 
in  aqueous  solutions  of  the  alkaline  sulpharse- 
niates,  sulphantimoniates,  and  sulphostannates. 
For  example,  if  a  dilute  solution  of  a  copper  salt 
be  dropped  into  a  solution  of  sulphide  of  arsenic 
in  sulphide  of  ammonium,  the  brown  precipitate, 
which  is  formed  at  first,  dissolves  on  agitation, 
and  the  liquor  becomes  clear.  Particularly  large 
quantities  are  dissolved  by  sulphantimoniate  of 
sodium.  This  solvent  action  appears  to  be  less 
marked  when  the  solutions  are  warm,  and  even  at 
the  ordinary  temperature  the  sulphide  of  copper 
separates  out  again  partially  when  the  solution  is 
allowed  to  stand.  It  is  probable  that  many  other 
basic  sulphides  behave  with  these  solvents  simi- 
larly to  sulphide  of  copper.  (Woahler,  Ann.  Ch. 
it.  Pharm.,  1840,  34.  236.)  When  a  mixed  pre- 
cipitate of  sulphide  of  copper  and  tersulphide  of 
arsenic  is  treated,  while  still  moist,  with  an  aque- 
ous solution  of  sulphide  of  potassium,  a  portion 
of  the  sulphide  of  copper  dissolves  as  well  as  the 
sulphide  of  arsenic.  (W.  H.  Chandler,  Private 
communication,  1863.) 

Easily  soluble,  with  decomposition,  in  an  aque- 
ous solution  of  cyanide  of  potassium.  (Haidlen 
&  Fresenius.)  Soluble  in  a  solution  of  bicarbo- 
nate of  potash.  (Berzelius.)  Insoluble  in  aque- 
ous solutions  of  chloride  of  ammonium  or  nitrate 
of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.)  10. 
99.)  Precipitated,  by  sulphuretted  hydrogen  or 
sulphide  of  ammonium,  as  a  brown  coloration,  in 
presence  of  100000  pts.  of  water  (Pfaff)  ;  200000 
pts.  of  water  (Lassaigne)  ;  in  presence  of  15000 
pts.  of  water,  +  7500  pts.  of  chlorhydric  acid,  a 
slight  color  is  produced,  but  with  40000  pts.  of 
water,  -+-  20000  pts.  of  chlorhydric  acid,  this  is  no 
longer  visible.  (Reinsch.) 

Quzngw'SuLPHiDE  OF  COPPER.     Insoluble  in 
CuS6    water.     When  recently  precipitated,  it  is 
soluble  in  an  aqueous  solution  of  carbonate 
of  potash. 

SULPHIDE  OF  COPPER  &  OF  ETHYL.  Insolu- 
C4  H5  S,  Cu  S  ble  in  water.  Sparingly  soluble  in 

alcohol.      Soluble     in 
strong  chlorhydric  acid. 

SULPHIDE  OF  COPPER  &  OF  IRON.  Perma- 
(Copper  Pyrites.)  nent.  Insoluble  in  chlorhydric 
Cu2  S,  Fe2  S3  acid.  When  heated  in  a  sealed 
tube,  with  a  solution  of  sulphu- 
retted hydrogen,  a  portion  of  it  dissolves,  though 
with  difficulty,  and  is  subsequently  deposited. 
(De  Senarmont,  Ann.  Ch.  et  Phys.,  (3.)  32. 
168.) 

ProtoSuLPHiDE  OF  COPPER  &  OF  PHOSPHO- 
RUS. 

I.)   2CuS;  PS5 
II.)  8  Cu  S  ;  P  SB 

Z)zSuLPHiDE  OF  COPPER  &  OF  SILVER.    Sol- 
Cu2  S  ;  Ag  S    uble,   with  decomposition,  in  nitric 
acid. 

Dt'SuLPHiDE  OF  COPPER  &  OF  PHOSPHORUS. 
2  Cu,  S  j  P  S, 


moderately 
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SULPHIDE  OF  DIDTMIUM.    Insoluble  in  water. 
Di  S     Soluble,  with  decomposition,  in  acids,  even 
when   these   are   very   dilute.      (Marignac, 
Ann.  Ch.  et  Phys.,  (3.)  38/159.) 

SULPHIDE  OF  ETHYL.  Insoluble,  or  very 
(SulphEthyl.)  sparingly  soluble,  in  water. 

C4  H6  S  or  £<  Jj5  \  S2     Easily  soluble  in  alcohol,  and 
ether. 

Z&SULPHIDE  OF  ETHYL.  Very  sparingly  sol- 
(17mz/6/ (of  Zeise).)  uble  in  water.  Very  soluble 
C4  H5  S2  or  £4  [J5  \  S4  in  alcohol,  and  ether.  Ether 
removes  it  completely  from 
the  aqueous  solution.  Very  sparingly  soluble  in 
an  aqueous  solution  of  sulphuric  acid,  and  not  at 
all  soluble  in  cold  concentrated  sulphuric  acid. 
(Morin.) 

QUI^U/SULPHIDE  OF  ETHYL.  Very  soluble  in 
c4iir,Sj,  alcohol.  (Lcewig.) 

TerSuLPHiDE  OF  ETHYL.  Insoluble  in  wa- 
C4  H5  S3  ter. 

SULPHIDE  OF  ETHYL  &  OF  GOLD.    Insoluble 
C4  HB  >  g      in  water  or  in  cold  alcohol.    Not  de- 
Au      j    2    composed   by   chlorhydric   or  concen- 
trated sulphuric  acids  at  the  ordinary 
temperature,  nor  by  boiling  potash-lye.     (Zeise.) 

SULPHIDE  OF  ETHYL  &  OF  LEAD.  Soluble 
C4  Hs  I  «  m  an  alcoholic  solution  of  acetate  of 
Pb  r*  lead.  (Zeise.) 

SULPHIDE  OF  ETHYL  &  OF  MERCURY.  Per- 
(Mercaptid.)  manent.  Insoluble  in  water.  Solu- 
S*  HS  I  S2  ble  in  12  <®  15  pts.  of  boiling  alco- 
hol of  80%,  separating  out  again  for 
the  most  part  as  the  solution  cools.  (Liebig.) 
Water  precipitates  it  from  the  alcoholic  solution. 
(Zeise.)  Soluble  in  boiling  ether.  More  readily 
soluble  in  alcohol,  which  contains  bisulphide  of 
ethyl,  or  in  sulphydrate  of  ethyl,  than  in  ordinary 
alcohol.  (Zeise.)  Unacted  upon  by  a  boiling 
aqueous  solution  of  caustic  potash.  Slowly  solu- 
ble in  warm  dilute  chlorhydric  acid. 

SULPHIDE  OF  ETHYL  &  OF  PLATINUM.    In- 
C4  H5 )  s      soluble  in  alcohol. 
Ft        f  °2 

SULPHIDE  OF  ETHYL  &  OF  POTASSIUM. 
C4  H5  S,  K  S  Quickly  and  abundantly  soluble  in 
water;  the  solution  undergoing  de- 
composition when  exposed  to  the  air ;  less  soluble 
in  alcohol  than  in  water.  Decomposed  by  weak 
chlorhydric  or  sulphuric  acids. 

SULPHIDE  OF  ETHYL  &  OF  SILVER.  Insol- 
C4  H5  S,  Ag  S  uble  in  water  or  alcohol.  (Zeise.) 

SULPHIDE  OF  ETHYL  &  OF  SODIUM.  Keadily 
C4  H5  S,  Na  S  soluble  in  water.  (Zeise.) 

SULPHIDE  OF  ETHYL  &  OF  ZINC.    Ppt. 
C4  H5  S,  Zn  S 

ProtoSuLPHiDE  OF  ETHYLENE.     Insoluble  in 
C4  H4",  S2     water.     Very  sparingly  soluble  in  al- 
cohol.    Soluble  in  ether. 


OF    ETHYLENE.     Insoluble 
C4H4",S4    in   water  or   alcohol.     Very   sparingly 
soluble   in   strong  boiling  caustic   lye 
from  which  it  is  deposited  on  cooling.     (Lcewig  & 
Weidmann.) 

Qw/wg'wSuLPHiDE   OF   ETHYLENE.      Unacted 
upon  by  potash-lye.     (Lcewig  &  Weidmann.) 

SULPHIDE    OF      JH'ETHYLPHOSPHIN.      Very 
p  J  re  H  >    S       sparingly  soluble  in  cold,  much 
\  (  4    shi   2      more  soiuble  in  hot  water.   More 
soluble  in  alcohol,  and  ether,  than 
in  water ;  and  soluble  to  almost  any  extent  in  bi 
sulphide   of  carbon.      Less  soluble  in  alkaline 


sulpn 


liquids  than  in  water.  More  soluble  in  chlorhy- 
dric acid,  especially  if  it  is  concentrated,  than  in 
water.  Also  soluble  in  dilute  sulphuric  and  nitric 
acids,  but  is  decomposed  by  concentrated  nitric 
acid.  (Hofmann  &  Cahours.) 

SULPHIDE  OF  FORMYL.  Vid.  ThioFormic 
Acid. 

SULPHIDE  OF  GLUCINUM.  Slowly  soluble, 
without  decomposition,  in  water.  (Woehler.) 
Easily  decomposed  by  acids.  With  the  higher 
sulphides  it  forms  salts  easily  soluble  in  water. 
(Berzelius.) 

ProtoSuLPHiDE  OF  GOLD. 
AuS 

"  Bi,  or  black,  SULPHIDE  OF  GOLD."  Levol 
"AuS2»  (Ann.  Ch.  et  Phys.,  1850,  (3.)  359) 
doubts  the  existence  of  either  Au  S  or 
Au  Ss. 

TerSuLPHiDE  OF  GOLD.  Insoluble  in  water, 
Au  S3  or  in  chlorhydric,  or  nitric  acid.  Soluble  in 
nitromuriatic  acid.  Insoluble  in  colorless, 
but  almost  complete!)  soluble  in  yellow  sulphide 
of  ammonium.  Soluble  in  caustic  potash,  with 
decomposition.  Completely  soluble  in  yellow 
sulphide  of  potassium,  or  in  yellow  sulphide  of 
ammonium  to  which  potash  has  been  added. 
(Fresenius,  Quant.,  p.  152.)  When  in  the  nascent 
state  it  is  soluble  in  aqueous  solutions  of  the  alka- 
line sulphides.  (Dumas,  7V.)  Soluble  in  aque- 
ous solutions  of  the  alkaline  sulphides,  also  in  a 
boiling  solution  of  caustic  potash,  with  separation 
of  a  certain  quantity  of  metallic  gold.  (Berze- 
lius, Lehrb.)  Sparingly  soluble  in  a  cold  aqueous 
solution  of  sulphide  of  sodium,  but  the  solution  is 
decomposed  when  boiled,  with  separation  of  ter- 
sulphide  of  gold.  (Yorke.)  It  is  precipitated 
even  in  presence  of  2000  pts.  of  water  (Pfaff)  ;  a 
brown  color  is  still  evident  in  presence  of  10000 
pts.  of  water,  this  is  fainter  with  20000  to  40000, 
and  scarcely  perceptible  when  80000  pts.  of  water 
are  used.  (Lassaigne.) 

SULPHIDE  OF  GOLD  &  OF  X.  Vid.  Sulph- 
Aurate  of  X. 

SULPHIDE  OF  HYDROGEN.  Vid.  Sulphydric 
Acid. 

PerSuLPHiDE    OF   HYDROGEN.    Decomposed 

(Hydrosulphurous  Acid.)   by  water,  alcohol,  and  ether. 

HS5  Ether  dissolves  it  at  first, 

but  sulphur  soon  separates 

from  this  solution.  Insoluble  in  dilute  chlorhy- 
dric acid.  Instantly  decomposed  by  alkaline  so- 
lutions. 

SULPHIDE  OF  HYDROGEN  &  OF  X.  Vid. 
Sulphydrate  of  X. 

ProtoSuLPHiDE  OF  IRIDIUM.  When  prepared 
Ir  S  in  the  moist  way,  by  precipitating  a  solution 
of  an  iridium  salt  with  sulphuretted  hydro- 
gen, it  is  slightly  soluble  in  water.  Insoluble  in 
an  aqueous  solution  of  chloride  of  ammonium, 
or  in  acidulated  water.  More  readily  soluble  in 
an  aqueous  solution  of  sulphide  of  potassium 
than  bisulphide  of  platinum.  Soluble  in  cold 
nitric  acid.  (Berzelius.)  When  prepared  by 
igniting  a  higher  sulphide  it  is  insoluble  in  nitric 
acid,  and  but  sparingly  soluble  in  aqua-regia. 
(Berzelius.)  Not  at  all  soluble  in  aqua-regia. 
(Bcettger.) 

Sesgui SULPHIDE    OF    IRIDIUM.      When   pre- 

Ir2  Ss    pared  in  the  dry  way,  it  is  scarcely  attacked 

by    aqua-regia.     When    prepared    in    the 

moist  way,  it  is  sparingly  soluble  in  water,  and 

soluble  in  an  aqueous  solution  of  sulphide  of  po- 
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ta^sium,  and  in  nitric  acid.  Readily  soluble  in 
sulphide  of  ammonium. 

B/SULPHIDE  OP  IRIDIUM.  When  obtained 
IrSj  in  the  moist  way,  by  precipitation,  it  is 
sparingly  soluble  in  water,  but  is  insoluble 
in  an  aqueous  solution  of  chloride  of  ammonium, 
or  in  acidulated  water.  Soluble  in  an  aqueous 
solution  of  sulphide  of  potassium,  and  in  nitric 
acid.  When  prepared  by  digesting  an  iridium 
salt  with  bisulphide  of  carbon,  it  is  soluble  in 
aqua-regia,  but  is  not  decomposed  by  boiling  aque- 
ous solutions  of  caustic  ammonia,  or  potash,  or 
of  carbonate  of  soda.  (Bcettger.) 

7'erSuLPHiDE  OF  IRIDIUM.  Sparingly  solu- 
Ir  S3  ble  in  water.  Insoluble  in  an  aqueous  so- 
lution of  chloride  of  ammonium,  or  in 
acidulated  water.  Soluble  in  a  solution  of  sul- 
phide of  potassium,  and  in  nitric  acid.  (Berze- 
lius.)  ' 

PfOfoSuLPHIDE    OF   IRIDIUM    &    OF     POTASH. 

Partially  soluble  in  water.     (Berzelius.) 

SM&SULPHIDE    OF    IRON.      Easily  soluble   in 

Fe8  S    acids.     (Arfvedson.) 

D/SULPHIDE  OF  IRON.     Soluble,  with  decora- 

Fe2  S     position,  in  acids.     (Arfvedson.) 

OF  IRON. 


a  =  Fe  S  When  prepared  in  the  dry  way 
(from  Fe2  O3  &  H  S)  it  is  not  solu- 
ble in  cold  dilute  chlorhydric  acid,  and  if  proto- 
sulphide  of  cobalt  is  present,  it  is  scarcely  soluble 
in  concentrated  chlorhydric  acid.  (Ebelmen,  Ann. 
Ch.  et  Phys.,  (3.)  25.  97.) 

6  =  hydrated.  Slightly  soluble  in  water,  espe- 
FeS,  HO  cially  when  this  is  hot,  with  decom- 
position. (Berzelius  ;  Vauquelin.) 
When  precipitated  from  very  dilute  solutions  it 
remains  in  suspension  for  a  long  while,  and  ap- 
pears as  if  it  were  a  dark-green  solution.  (Fre- 
senius,  Quant.,  p.  140  ;  H.  Rose,  Jr.)  The 
presence  of  sulphuretted  hydrogen,  of  sulphide  of 
ammonium,  especially  when  yellow,  or  of  the 
alkaline  sulphides,  prevents  this  solution.  (Ber- 
zelius; Fresenius,  Quant.,  p.  140.)  A  very  dilute 
solution  of  sulphide  of  ammonium  dissolves  a 
trace  of  it,  but  deposits  it  on  exposure  to  the  air, 
or  on  addition  of  hydrosulphite  of  ammonia. 
(Wackenroder.)  Insoluble  in  a  solution  of  sul- 
phide of  ammonium.  (H.  Rose,  7K)  Soluble 
in  acids,  even  very  dilute,  excepting  carbonic, 
oxalic,  tartaric,  and  acetic  acids,  and  is  somewhat 
soluble  in  these.  (H.  Rose.)  Insoluble  in  aque- 
ous solutions  of  chloride  of  ammonium  or  nitrate 
of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.)  10. 
99.)  Protosulphide  of  iron  cannot  be  completely 
precipitated  from  solutions  which  contain  citrate 
of  soda.  (Spiller.)  Contrary  to  the  assertion  of 
Persoz,  it  is  almost  completely  precipitated  from 
solutions  containing  pyrophosphate  of  soda  when 
these  are  treated  with  sulphide  of  ammonium. 
(H.  Rose,  Pogg.  Ann.,  1849,  76.  18.) 

OF  IRON.     Soluble  in  dilute 


Fe.S.     sulphuric  and  chlorhydric  acids.     (Berze- 
lius, Lehrb.,  2.  723.) 

/^'SULPHIDE  OF  IRON.  Unacted  upon  by  di- 
(Iron  Pyrites.)  lute  chlorhydric  or  sulphuric  acids. 
Fe  S,  It  is  not  attacked  by  acids,  except- 

ing nitric  acid,  aqua-regia,  and 
boiling  concentrated  sulphuric  acid.  (Berzelius, 
Lfhrlt  ,  2.  725.)  When  heated  with  a  solution  of 
sulphuretted  hydrogen  in  a  closed  tube,  it  is  par- 
tially dissolved,  though  this  is  accomplished  with 
difficulty,  and  is  subsequently  again  deposited. 


(De  Senarmont,   Ann.    Ch.    et    Phys.,    (3.)   32. 
168.) 

SULPHIDE  OF  IRON  &  OF  NICKEL. 
2  Fe  S,  Ni  S 

SULPHIDE  OF  IRON  &  OF  PHOSPHORUS.    In- 
2FeS,  PS3    soluble  in    boiling   chlorhydric   acid. 
(Berzelius.) 

SULPHIDE  OF  IRON  &  OF  POTASSIUM.  Soluble 
in  water.  When  concentrated,  the  aqueous  solu- 
tion is  decomposed  by  boiling,  but  this  does  not 
occur  when  it  is  dilute.  (H.  Rose.) 

SULPHIDE  OF  IRON  &  OF  SILVER. 

2Fe2S3;  Ag  S 

SULPHIDE  OF  IRON  &  OF  SODIUM. 

SULPHIDE  OF  LANTHANUM. 

Z)iSuLFHiDE  OF  LEAD. 

ProtoSuLPHiDE  OF  LEAD.  Permanent.  When 
Pb  S  prepared  by  precipitation  it  is  insoluble  in 
water,  dilute  acids,  solutions  of  alkalies,  or 
of  alkaline  sulphides.  Soluble,  with  decompo- 
sition, in  hot  concentrated  chlorhydric  acid,  and 
in  warm  tolerably  concentrated  nitric  acid.  (Fre- 
senius, Quant.,  p.  145.)  Sulphuretted  hydrogen 
does  not  precipitate  lead  from  solutions  which  are 
strongly  acid  with  nitric,  chlorhydric,  or  sulphu- 
ric acid  ;  and  sulphite  of  lead  which  has  been 
precipitated  from  dilute  solutions,  with  sulphide 
of  ammonium,  is  completely  and  not  very  diffi- 
cultly redissolved  by  tolerably  concentrated  chlor- 
hydric and  nitric  acids.  Sulphuretted  hydrogen- 
gas  may  be  passed  through  these  solutions,  par- 
ticularly through  that  in  chlorhydric  acid,  without 
producing  any  precipitate,  but  on  diluting  the 
liquid  with  water  sulphide  of  lead  will  separate 
out.  (Wackenroder,  Ann.  Ch.  u.  Pharm.,  41. 
321.)  Insoluble  in  aqueous  solutions  of  chloride 
of  ammonium  or  nitrate  of  ammonia.  (Brett, 
Phil.  Mag.,  1837,  (3.)  10.  99.)  Soluble,  with 
decomposition,  in  nitromuriatic  acid. 

Tolerably  soluble  in  a  solution  of  sulphuretted 
hydrogen,  when  heated  therewith  in  a  sealed  tube. 
(De  Senarmont,  Ann.  Ch.  et  Phys.,  (3.)  32.  168.) 
When  equal  pts.  of  sulphide  of  lead,  in  fine  pow- 
der, and  of  sulphate  of  copper  are  mixed  in 
presence  of  4  or  5  pts.  of  water  they  are  slowly 
decomposed,  sulphate  of  lead  and  sulphide  of 
copper  being  formed  ;  this  decomposition  is  more 
rapid  when  the  mixture  is  heated,  or  when  chlo- 
ride of  sodium  has  been  added  to  the  latter,  which 
occasions  the  formation  of  chloride  of  copper, 
which  in  its  turn  acts  upon  the  sulphide  of  lead. 
(Becquerel,  C.  R.,  1845,  20.  pp.  1525-1529.) 

SULPHIDE  OF  LEAD  &  OF  METHYL.  Ppt. 
Fb  ?g  (Gregory.) 

^2  H3  S 

SULPHIDE  OF  LEAD  &  OF  SILVER. 

SULPHIDE  OF  LEAD  &  OF  SODIUM.  Decom- 
posed by  water.  (Berthier.) 

SULPHIDE  OF  LITHIUM.     Considerably  more 
Li  S     soluble  than  hydrate  of  lithia  in  water,  and 
in  alcohol.   (Berzelius,  Lehrb.,  2.  96.)  Very 
soluble  in  water.     (Troost,  loc.  cit.) 

BZ'SULPHIDE  OF  LITHIUM.  Soluble  in  water. 
LiS2  (Vauquelin.) 

SULPHIDE  OF  MAGNESIUM.  Very  sparingly 
Mg  S  soluble  in  cold  water.  This  solution  de- 
composes after  a  time,  when  left  to  itself, 
or  immediately  on  heating.  (Fremy,  Ann.  Ch. 
et  Phys.,  (3.)  38.  324.)  Soluble  in  acids,  with 
decomposition. 

SULPHIDE  OF  MANGANESE. 
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a  =±=  anhydrous.     Insoluble   in  water.     Soluble 

Mn  S     to  a  notable  extent  in  water  saturated  with 

sulphuretted  hydrogen.     (Gorgeu,  Ann.  Ch. 

et  Phys.,   (3.)  42.   73.)     Decomposed  by  dilute 

acids,  even  by  acetic  acid. 

When  prepared  in  the  dry  way,  it  is  soluble  .in 
cold  dilute  chlorhydric  acid  and  in  warm  acetic 
acid.  (Ebelmen,  Ann.  Ch.  et  Phys.,  (3.)  25.  pp. 


Insoluble   in  water.      Slightly 


water,  alkaline  solutions,  or  chlorhydric  acid. 
Nitric  acid  acts  upon  it  but  feebly,  but  aqua-rcgia 
decomposes  it  at  once.  It  is  also  decomposed  by 
boiling  sulphuric  acid. 

Readily  soluble  in  a  boiling  concentrated  solu> 
tion  of  protochloride  of  copper  (Cu  Cl),  no  di- 
chloride  of  copper  or  combination  of  sulphur, 
with  hydrogen  or  oxygen,  being  formed.  (Kar- 
sten,  Berlin  Abhandl.,  1828,  p.  23.) 

Modif.  II.)  Permanent.  When  prepared  in 
(Black  Sulphide.)  the  moist  way,  it  is  insoluble  in 
water,  and  in  dilute  chlorhydric 
or  nitric  acid.  Scarcely  at  all  acted  upon  by  hot 


?e|y 

concentrated  nitric  acid,  and  not  at  alf  by  boiling 
chlorhydric.  Easily  soluble,  with  decomposition, 
in  nitromuriatic  acid.  Absolutely  insoluble  in 
caustic  potash-lye,  even  boiling,  of  in  cyanide  of 
potassium,  or  sulphide  of  ammonium.  Easily  sol- 


94,  97.) 

b  =  hydrated. 

Mn  S,  H  0  soluble  in  solutions  of  sulphide  of 
ammonium,  which  do  not  contain  an 
excess  of  sulphur.  Insoluble  in  yellow  solutions 
of  sulphide  of  ammonium  (containing  an  excess 
of  sulphur).  ( Wackenroder.)  Insoluble  in  a 
solution  of  sulphide  of  ammonium,  but  not  com- 
pletely insoluble  in  solutions  of  ammoniacal  salts  ; 
at  all  events,  when  in  presence  of  the  latter  it  is 

deposited  very  slowly.  Nor  is  it  completely  in-  |  uble  in  a  solution  of  sulphide  of  potassium  which 
soluble  in  a  very  large  proportion  of  water,  "even  j  contains  free  alkali.  (Fresenins,  Quant.,  pp.  146, 
when  this  contains  some  sulphide  of  ammonium  ;  763.)  Decomposed,  with  partial  solution,  by  hot 
hence  it  sometimes  happens  that  one  cannot  pre-  j  nitric  acid.  (Berzelius,  Lehrb.,  2.  535.)  Slightly 
cipitate  it,  by  means  of  this  reagent,  from  solu-  I  soluble  in  a  solution  of  sulphide  of  barium.  (Ram- 
tions  which  contain  traces  of  protoxide  of  man-  melsberg.)  Insoluble  in  a  solution  of  cyanide  of 
ganese,  especially  if  the  sulphide  has  been  recently  potassium.  ( Haidlen  &  Fresenius.)  Soluble  in  a 
prepared  and  is  colorless.  Very  easily  soluble  potash  solution  containing  sulphide  of  ammonium. 

(H.  Rose.)  Insoluble  in  aqueous  solutions  of 
chloride  of  ammonium,  or  nitrate  of  ammonia. 
(Brett,  Phil.  May.,  1837,  (3.)  10.  99.)  Precipi- 
tated as  a  brown  coloration  in  presence  of  20000 
pts.  of  water ;  as  a  slight  green  coloration  in 
presence  of  40000  pts.  of  water.  (Lassaigne.) 

SULPHIDE  OP  MERCURY  &  OF  METHYL. 
C2  H  1 «  Soluble  in  hot,  less  soluble  in  cold 
Hg  5B»  alcohol. 

SULPHIDE  OF  MERCURY  &  OF  PHOSPHORUS. 
I.)  2HgS;  PS3 
II.)   2HgS;  PS6 

SULPHIDE  OF  MERCURY  &  OP  POTASSIUM. 
Hg  S  ;  K  S  -f-  6  Aq  Soluble  in  alkaline  solutions. 

Decomposed  by  pure  water. 
SULPHIDE  OP  MERCURY  &  OF  SODIUM.    Sol- 
Hg  S  ;  Na  S    uble  in  alkaline  solutions.     Decom- 
posed by  pure  water. 

ProtoSuLPHiDE  OF  METHYL.  Insoluble  in 
(Hydros ulphuric  MethylEther.  water.  Easily  soluble 
teydro Sulphate  of  Methylene.)  in  alcohol.  (Kolbe's 


in  chlorhydric  acid,  and  in  dilute  acids  generally. 
(H.  Rose,  Tr.)  Insoluble  in  aqueous  solutions  of 
chloride  of  ammonium,  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  1O.  99.)  Soluble 
in  sulphuric,  chlorhydric,  nitric,  sulphurous,  and 
acetic  acids,  with  decomposition.  Not  precipitated 
from  solutions  containing  citrate  of  soda  (it  is 
even  readily  soluble  in  the  alkaline  citrates),  or 
any  of  the  normal  tartrates,  or  grape-sugar,  in 
the  cold.  Neither  cane  nor  milk-sugar  prevent 
its  precipitation,  however.  (Spiller.)  As  a  gen- 
eral rule,  non-volatile  organic  substances  do  not 
prevent  its  precipitation  by  sulphide  of  ammo- 
nium. (H.  Rose,  Tr.)  Not  precipitated  by  sul- 
phide of  ammonium  from  the  solution  of  a  man- 
ganese salt  in  an  excess  of  pyrophosphate  of  soda. 
(H.  Rose,  Tr.)  With  sulphur  acids  it  forms  salts, 
which  are  generally  sparingly  soluble  in  water. 
(Berzelius,  Lehrb.) 

SULPHIDE  OF  MANGANESE  &  OF  PHOSPHO- 
Mn  S,  P  S  RUS.  Soluble,  with  decomposition,  in 
chlorhydric  acid.  (Berzelius.) 

SULPHIDE  OP  MANGANESE  &  OF  POTASSIUM. 
8  Mn  S  5  K  S  Decomposed  by  acids,  and  by  wa- 
ter containing"  air.  Insoluble  in 
water,  alcohol,  or  ether. 

SULPHIDE  OF  MANGANESE  &  OF  SODIUM. 
3  Mn  S ;  Na  S  Decomposed  by  water  containing 
air. 

SULPHIDE  OF  MERCURETHYL.  Soluble  in  cold 
C4  H5  Hg2 )  g  alcohol,  and  ether.  Easily  soluble 
C4H6Hg2j  *  in  an  aqueous  solution  of  sulphide 
of  ammonium.  (Duenhaupt.) 

DZ'SULPHIDE  OF  MERCURY.  Insoluble  in  cold 
Hg2  S  water,  or  dilute  nitric  acid,  or  in  hot  aque- 
oos  solutions  of  caustic  ammonia,  or  sul- 
phide of  ammonium.  Soluble,  with  separation 
of  metallic  mercury,  in  a  solution  of  caustic  pot- 
ash. (H.  Rose.)  Insoluble  in  aqueous  solutions 
of  chloride  of  ammonium,  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  99.) 

ProfoSuLPHiDE  OF  MERCURY.     There  are  two 
Hg  S     allotropic  modifications  :  — 

Modif.  I.)     Insoluble  in  water,  alcohol,  dilute 
(Cinnabar.    Red  Sulphide.)    acid,   or  alkaline    solu- 
tions.    Decomposed  by 

hot  dilute  nitric  acid.     Unacted  upon  by  boiling 
81 


Ct  H3  S,  or    *    «    S2 
^SULPHIDE   OF 


Lehrb.,  1.  268.  ) 


METHYL.     Scarcely   at   all 
C2H3)q      soluble   in    water.     Soluble 
C2  H3  S-j,  or  c^  jj^  j  »4     jn  a|j  proportions  in  alcohol, 
and  ether.    Soluble,  without 

decomposition,  in  cold  concentrated  sulphuric 
acid,  but  is  decomposed  when  heated  therewith. 
(Cahours,  Ann.  Ch.  et  Phys.,  (3.)  18.  258.) 

TerSuLPHiDE   OF   METHYL.     Resembles    the 
CHS     or  °2  HS  {  S       bisulphide. 

SULPHIDE  OF  ^'METHYLPHOSPHIN.     Soluble 

D  f  /n  IT  ^  <*     in  water. 
P  I  (C2  H3)3  »2 

Z&SULPHIDE  OF  MOLYBDENUM.  Soluble,  with 
Mb  S2  decomposition,  in  boiling  concentrated  sul- 
phuric acid.  Also  soluble  in  aqua-regia. 
Nitric  acid  oxidizes,  but  does  not  dissolve  it. 
Difficultly  attacked  by  acids  generally.  Only 
slightly  acted  upon  by  potash-lye. 

TerSuLPHiDE  OP  MOLYBDENUM.  Somewhat 
Mb  S3  soluble  in  water,  especially  in  hot  water, 
but  is  precipitated  therefrom  on  the  ad- 
dition of  an  acid,  even  sulphuretted  hydrogen. 
(Berzelius.)  Difficultly  soluble  in  aqueous  solu- 
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tions  of  the  caustic  alkalies  ;  raore  readily  soluble    bon,  1   kilogramme  of  which  dissolves   abont  15 
in  solutions  of  sulphide  of  potassium  and  the  other    grammes  of  it  at   the   temperature  of  ebullition  ; 

this  dissolution  is  accompanied  with  a  very  slight 
decomposition.  It  combines  with  the  chlorides  of 
sulphur.  (Fordos  &  Gelis,  Ann.  Ch.  et  Phys.,  (3.) 


alkaline-   sulphides,    but  still  only    slowly  unless 
these  are  heated.     (Berzelius,  Lt-hrb.) 

Qwirfr/SuLPHiDE  OF  MOLYBDENUM.     Insolu- 
Mb  S4     ble  in   water.     It   is   not  decomposed   by 


32.395.)     Insoluble  in  water.     Readily  soluble 
in    alcohol.      (Gregory.)      It  is   decomposed   by 


bo.ling  water    or   by    acids.     (Berzelius.)        ,d  .      fa       -     -   -f     few  h  - 

The  compounds  of  Mb  S4  with  the  sulphides  of | goon  d  Sparingly  soluble  in  alco- 

potassium,  sodium,  lithium,  and  ammonium,  are    ,    .   mo»dilv  H0,llhl'in  JLJ,  P,smH.ial,v  wh, 


potassium, 

soluble  in  hot  water  ;  all  others  are  insoluble. 

/^'SULPHIDE  OF  NICKEL.  Soluble,  with  de- 
Ni,  S  composition,  in  nitric  acid,  and  slowly  in  ! 

strong  chlorhydric  acid,  but  is  insoluble  in 
hot  dilute  nitric  acid.     (Arf'vedson.) 

/VofoSuLpHiDE   OF   NICKEL. 

0  _  NiS  Soluble,  with  decomposition,  in  ni- 
tric acid,  and  aqua-regia.  (Tup- 
puti,  Ann.  de  Chim.,  1811,  78.  148.)  Insoluble 
in  chlorhydric  or  sulphuric  acid. 

When  prepared  in  the  dry  way,  it  is  insoluble 
in  cold  very  dilute  chlorhydric  acid.  (Ebelmen, 
Ann.  Ch.  et  Phys,  (3.)  25.96.)  When  prepared 
by  fusing  oxide  of  nickel,  or  one  of  its  com- 
pounds, with  carbonate  of  soda  and  sulphur,  a 
small  portion  of  it  dissolves  in  the  sulphide  of 
sodium  on  treating  the  mass  with  water.  (H. 
Rose,  Tr.) 

b  =  hydrated.  Insoluble  in  water.  Sparingly 
Ni  S  H  0  soluble  in  ammonia-water,  still  more 
soluble  in  a  mixture  of  sulphide  of 
ammonium  with  caustic  ammonia,  but  is  insolu- 
ble in  sulphide  of  ammonium,  which  has  been 
thoroughly  saturated  with  sulphuretted  hydrogen. 


hoi,  more  readily  soluble  in  ether,  especially  when 
this  is  hot  Soluble  in  absolute  alcohol  which 
contains  caustic  soda  or  sulphide  of  sodium  in 
solution,  but  the  solution  thus  obtained  almost 
immediately  undergoes  decomposition.  (Soubui- 
ran.) 

SULPHIDE  OF  OCTYL.  Very  sparingly  solu- 
(Sulphide  of  Capryl.  Capryl-  ble,  or  insoluble,  in 
Sulphydric  Ether.)  water.  Very  sparingly 

C82  HJK  S2  =  j?«  {}"  J  S2  soluble  in  pure  alcohol, 

and  insoluble  in  alco- 
hol which  is  charged  with  sulphide  of  sodium  or 
sulphide  (iodide?)  of  potassium.  (Bouis,  Ann. 
Ch.  et  Phys.,  (3.)  44.  137. 

^/SULPHIDE  OF  OSMIUM.  Slightly  soluble 
Os  S2  in  water.  No  more  soluble  in  alkaline  so- 
lutions, and  after  having  become  dry,  not 
at  all  soluble  in  alkalies.  Soluble  in  nitric  acid. 

TerSuLpHiDE  OF  OSMIUM.  Sparingly  solu- 
Os  S3  ble  in  water.  Soluble  in  nitric  acid. 

Qucrdn'SuLpHiDE  OF  OSMIUM.  Sparingly  sol- 
Os  S4  uble  in  water.  Soluble  in  cold  dilute  ni- 
tric acid.  Insoluble  in  aqueous  solutions 
of  the  caustic  or  carbonated  alkalies,  or  of  the 
alkaline  sulphides. 


Verv  sparingly  soluble  in  acetic  acid,  somewhat . 
more  soluble  in  chlorhvdric  acid,  still  more  solu-        SULPHIDE  OF  PALLADIUM     Insoluble  in  wa- 
ble  in  nitric  acid,  but  "most  easily  in  aqua-regia.    ™  »     te/>  or  m  a.n  aqueous  solution  of  sulphide 
is    Qnant..pp.  137,  760.)     Not  absolutely  of   ammonium.       Soluble    m    chlorhydric 

ui«  in  lulphide  of  ammonium  or  the  alka-    ac|d'    In   Pres«n<re  even  <>f  10000  pts.  of  water 
It  is  not  dissolved    by  dilute  chlorhydric    ?ulPhlde  ™  palladium  is  precipitated,  imparting  a 

•    -J     -    !  brown  yellow  color  to  the  solution. 

Z)*SULPHIDE  OF  PHOSPHORUS. 

(Phosphorous  HypoSulphide. 
HyposulphoPhosphorous  Acid.} 

I.)   Ordinary  modif.     Unacted  on  by  cold  water 
from   which   air   has    been   removed   by  boiling. 


Ires.     _ 

acid.  (H.  Rose,  Tr.}  While  yet  moist  it  is  sol- 
uble in  an  aqueous  solution  of  sulphurous  acid. 
(Berthier.)  Difficultly  soluble  in  chlorhydric 
acid  ;  very  sparingly  soluble  in  acetic  acid  ;  more 
abundantly  soluble  in  ammonia,  and  in  alkaline 
sulphides.  After  having  been  exposed  to  the  air, 
and  partially  decomposed,  it  is  perfectly  insoluble 
in  acetic  acid,  or  sulphide  of  ammonium,  and  is 
only  very  sparingly  soluble  in  dilute  mineral 
acids.  (Wackenroder.) 


Slowly  decomposed  when  boiled  with  water.  In- 
soluble in  alcohol  or  ether,  both  of  which,  how- 
ever, gradually  decompose  it,  and  dissolve  the 
resulting  products.  Sparingly  soluble  in  fixed 


A  solution  of  sulphuretted  hydrogen  does  not    and  in  voiatiie   oils.      Scarcely   acted   upon    by 
produce  any  immediate  precipitate  in  neutral  solu-  1  weak)  but  decomposed   by  strong  caustic  potash 
tions  of  nickel  salts,  unless  the  acid  therein  con-    or  SO(ja< 
tained  is  a  very  feeble  one,  like  acetic  acid,  but 
after  the  lapse  of  some  time  a  trace  of  sulphide 
of  nickel  separates  out;    if  the  solution  is  aeidi- 


TT  \ 

IL) 

water« 


-y     TT 

'^    U"ac^ed 

"'eated   Wlth 


?.  C.°ld    b°lled 
nit"c   acid   °f 


fied  with  a  mineral  acid,  or  even  with  acetic  acid, 
no  precipitate  whatever  is  produced. 

When  recently  precipitated  it  dissolves,  with  j 
decomposition,  in  a  warm  aqueous  solution  of  j 
cyanide  of  potassium.  (Haidlen  &  Fresenius.)  j 
The  presence  of  non-volatile  organic  substances,  j  p  g 


1.22  sp.  gr.  it  is  at  first  unacted  upon,  but  at  length 


suddenly   combines  with  it  with   great   violence. 
Weak  acids  act  upon  it  only  when  hot. 
OF  PHOSPHORUS. 


like  tartaric  acid,  does  not  prevent  the  precipita 
tion  of  nickel  by  means  of  sulphide  of  ammonium. 
(H.Rose,  Tr.) 
B/SULPHIDE  OF  NICKEL. 

NiS2 

SULPHIDE  OF  NITROBKNZYLEVE.  Vid.  Hy- 
dride of  NitroSulphoBenzoyl. 

SULPHIDE  OF  NITROGEN.  Insoluble  in  water. 
N  S  Slowly  decomposes  in  moist  air.  Instantlv 
by  boiling  water.  Sparingly 


I.)  Ordinary  modif.  Unacted  on  by  cold  boiled 
water.  Soluble  in  alcohol  of  80%.  (Boettger, 
in  Gmelin,  8.  264.)  Sparingly  soluble  in  ether, 
the  solution  not  being  precipitated  by  water.  Spar- 
ingly soluble  in  fixed  and  in  volatile  oils.  Spar- 
ingly soluble  in  creosote  (phenic  acid).  (Boett- 
ger.) Soluble  in  bisulphide  of  carbon.  (Coren- 
winder,  Ann.  Ch.et  Phys.,  '(3.)  30.  243.) 

II.)  Red  modif.  Unacted  on  by  air  or  water. 
Slowly  soluble,  with  decomposition,  in  caustic 

soluble  in  alcohol,  ether,  wood-spirit,  and  oil  of!  ammonia.     Decomposed  also  by  strong  solutions 

turpentine.     Its  best  solvent  is  bisulphide  of  car-  j  of  the  fixed  alkalies. 
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Pro/oSuLPHiDE  OF  PHOSPHORUS  (Red  modif.), 
with  MSuLi-HiDK  OP  PHOSPHORUS  (Red  modif.). 
P2  S,  P  S     Permanent.     Soluble    in    boiling  liquid 
protosulphide  of  phosphorus. 


OF  PHOSPHORUS.  Decomposes 
(Sal  pkoPhosphoroua  Add.  rapidly  in  moist  air.  Ea- 
Phosphoroas  Sulphide.)  sily  solub|e)  with  decom- 

position,    in    solutions    of 

caustic  alkalies,  or  of  ammonia,  or  of  carbonate  of 
potash,  or  carbonate  of  soda. 


*> 


OF  PHOSPHORUS.  Slowly 
(Sulpha  Phosphoric  Acid,  soluble,  with  decomposi 
Phosphoric  Sulphide.)  tion>  in  cold  solutions  of 

the     alkaline     carbonates. 

Extremely   soluble   in    solutions   of   the   caustic 
alkalies  or  of  ammonia. 

PerSuLPHiDE   OF    PHOSPHORUS.     Soluble   in 
p  s,2     aqueous  solutions  of  the   caustic   alkalies. 
(Berzelius.) 

SULPHIDE  OF  PHOSPHORUS  &  OF  POTASSIUM. 
PS8;  4KS2     Deliquescent.     Soluble,  with  decom- 

position, in  water.     (H.  Rose.) 
SULPHIDE  OF  PHOSPHORUS  &  OF  SILVER. 
I.)    =  PS5;  2AgS 

II.)  =  pS8;2AgS     Readily   soluble   in   nitric 
acid,  with  decomposition. 
(Berzelius.) 

III.)    =  PS5-,  2  AgS 
(Sulpha  Phosphate  of  Silver.) 

SULPHIDE  OF  PHOSPHORUS  &  OF  ZINC.    Sol- 
P3S2}2ZnS     uble,   with  decomposition,  in  chlor- 
hydric  acid. 

ProtoSuLPHiDE  OF  PLATINUM.  Permanent. 
PtS  Soluble  in  water.  Scarcely  attacked  by 
boiling  mineral  acids.  Not  decomposed  by 
aqua-regia,  or  potash-lye.  (E.  Davy.)  Soluble 
in  a  large  excess  of  an  aqueous  solution  of  sul- 
phide of  ammonium.  Upon  alcohol  it  acts  like 
platinum-black,  but  much  less  strongly.  (Bcett- 
ger.) 

B/SULPHIDE  OF  PLATINUM.  Of  the  acids, 
Pt  S2  aqua-regia  alone  exerts  a  slight  action  upon 
it.  (E.  Davy.)  Fuming  nitric  acid  also 
slowly  decomposes  it.  (Berzelius.)  Insoluble  in 
chlorhydric  acid  ;  only  slightly  attacked  by  boil- 
ing nitric  acid  ;  soluble  in  hot  aqua-regia.  (Fre- 
senius,  Qnal.)  Soluble  in  aqueous  solutions  of 
the  alkaline  sulphides  and  carbonates,  and  in  the 
caustic  alkalies.  (Berzelius.)  Sulphide  of  pla- 
tinum, precipitated  by  means  of  sulphide  of  am- 
monium, is  soluble  in  a  large  excess  of  the  latter, 
but  is  only  very  difficultly  soluble.  (Glaus,  Bei- 
triige,  p.  37.)  Unacted  upon  by  boiling  concen- 
trated chlorhydric,  sulphuric,  or  nitric  acid  (of  1.2 
sp.  gr  .),  or  by  boiling  aqueous  solutions  of  caustic 
ammonia,  or  potash,  of  carbonate  of  soda,  or 
sulphide  of  ammonium.  (Bcettger.)  Precipitated 
sulphide  of  platinum  is  insoluble  in  aqueous  so- 
lutions of  chloride  of  ammonium,  or  nitrate  of 
ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.)  10.  99.) 
The  limit  of  the  reaction  between  sulphuretted 
hydrogen  and  a  bisalt  of  platinum  is  in  presence 
of  30000  pts.  of  water  ;  the  precipitate  is  soluble 
in  chlorhydric  acid.  (Fischer.)  1  p"t.  of  bichlo- 
ride of  platinum  in  100  pts.  of  water  mixed  with 
25  pts.  of  chlorhydric  acid  is  not  precipitated  by 
sulphuretted  hydrogen.  (Reinsch.)  [The  com- 
pound above  spoken  of  by  Davy  was  prepared 
by  fusing  chloroplatinate  of  ammonium  with  sul- 
phur; that  of  Bcettger,  by  decomposing  an  alco- 
holic solution  of  bichloride  of  platinum  with 


I  bisulphide  of  carbon  ;  while   Berzelius's  remarks 
refer  to  the  ordinary  precipitated  sulphide.] 
SULPHIDE  OF  PLATINUM  &  OF  POTASSIUM. 
SULPHIDE  OF  POTASSIUM. 
I.)  mono.     Deliquescent.     Very  soluble  in  wa- 
K  S     ter,  and  in  alcohol,  though  less  so  in  the  latter 
than  in  the  former. 

II.)  bi.     Soluble  in  water,  and  alcohol. 
KS2 

III.)  ter.  Decomposes  in  air.  Easily  soluble 
KS3  in  water  and  in  alcohol. 

IV.)  quadri.     Soluble  in  water,  and  alcohol. 
KS4 

V.)  quinqui.  Hygroscopic.  Soluble  in  all  pro- 
K  S5  portions  in  water,  with  production  of  cold. 
Readily  soluble  in  alcohol. 

All  the  sulphides  of  potassium  are  soluble  in 
water,  and  those  containing  much  sulphur  are 
soluble  in  alcohol  also.  (Otto)  "Sulphide  of 
potassium  "  is  freely  soluble  in  glycerin.  (Parrish's 
Pharm  ,  p.  236.)  It  is  insoluble  in  commercial 
acetate  of  ethyl.  (Casaseca,  C.  R.,  1850,  30.  821.) 

"  Kali  Sulphuratum  "  is  soluble  in  2  pts.  of  wa- 
ter at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift  fur 
Pharm.,  8.  201,  in  Canstatt's  Jahresbericht  fur 
1854,  p.  76.) 

SULPHIDE  OF  POTASSIUM  &  OF  SILICON. 
Entirely  soluble  in  water.  (Berzelius.  ) 

SULPHIDE  OF  POTASSIUM  &  OF  SILVER. 

SULPHIDE  OF  POTASSIUM  with  SULPHOCYA- 
NIDE  OF  ALLYL. 

I.)   Soluble  in  alcohol. 
KS;C8H6NS2 

II.)  More  soluble  in  alcohol  than  No.  I. 
2  K  S  5  C8  H5  N  S2 

ProtoSuLPHiDE  OF  RHODIUM.  Insoluble  in 
Bh  S  water. 


OF  RHODIUM.  Completely 
Rh2  S3  soluble  in  an  aqueous  solution  of  sulphide 
of  potassium  ;  partially  soluble  in  a  solu- 
tion of  caustic  potash,  with  decomposition.  (Ber- 
zelius.) Insoluble  in  a  solution  of  sulphide  of 
ammonium.  (Berzelius.)  Soluble  in  chlorhydric 
(Fischer),  and  nitric  acid.  (Descotils.) 

SULPHIDE  OF  RUTHENIUM.  Slightly  soluble 
in  sulphide  of  ammonium.  Easily  soluble  in 
nitric  acid. 

SULPHIDE  OF  SELENIUM.  Sulphur  and  sele- 
nium combine  together  in  all  proportions.  The 
compound  Se  S2  is  easily  soluble  in  aqueous  solu- 
tions of  the  fixed  caustic  alkalies,  and,  with  de- 
composition, in  aqua-regia,  also  slowly  in  nitric 
acid,  and  in  solutions  of  the  alkaline  sulphides 
after  long-continued  boiling. 

SULPHIDE  OF  SILICON.  Decomposed  by 
Si  S3  moist  air.  Entirely  soluble,  with  decom- 
position, in  water.  Alcohol  and  ether  com- 
bine with  it.  (Fremy,  Ann.  Cti.  et  Phys.,  (3.) 
38.  314.)  Very  quickly  decomposed  by  water, 
with  complete  solution.  (Berzelius.) 

SULPHIDE  OF  SILVER.  When  prepared  in 
AgS  the  moist  way,  it  is  insoluble  in  water, 
dilute  acids,  solutions  of  the  caustic  alka- 
lies, or  of  the  alkaline  sulphides.  Soluble  in  a 
solution  of  cyanide  of  potassium  only  when  the 
latter  is  used  'in  large  excess.  The  small  portion 
thus  dissolved  is  reprecipitated,  however,  for  the 
most  part,  by  the  addition  of  water.  (Bechamp, 
cited  by  Fresenius,  Quant.,  p.  142.)  Insoluble  in  an 
aqueous  solution  of  cyanide  of  potassium.  (Haidlen 
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&  Fresenius.)  Insoluble  in  aqueous  solutions  of 
chloride  of  ammonium,  or  nitrate  of  ammonia. 
(Brett,  Phil.  Mag.,  1837,  (3.)  10.  99.)  Soluble 
in  nitric  acid.  Decomposed  by  hot  concentrated 
chlorhydric  acid.  Soluble  in  strong  sulphuric 
acid,  with  decomposition.  Insoluble  in  sulphurous 
acid.  (Berthier.)  Insoluble  in  an  aqueous  solu- 
tion of  protonitrate  of  mercury.  (Wackenroder, 
Ann.  Ch.  u.  Pharm.,  41.  317.)  Insoluble  in 
caustic  ammonia,  unless  in  presence  of  chloride 
of  silver,  when  a  portion  of  it  (Ag  S)  is  dissolved. 
(Gredy,  C.  R.,  14.  757.)  It  is  precipitated  from 
solutions  of  silver  salts  containing  only  1  pt.  of 
the  latter  to  20000  pts.  of  water  (Pfaff),  to  35000 
pts.  of  water.  (Harting.)  As  separated  from 
metallic  silver,  e.  g.  from  coin,  which  frequently 
contains  a  little  of  it,  it  is  very  slowly  dissolved 
by  hot  nitric  acid,  and  is  scarcely  at  all  acted 
upon  by  it  in  the  cold  ;  it  is  easily  dissolved,  how- 
ever, by  adding  concentrated  sulphuric  acid  to  the 
nitric  acid  used.  (Gay-Lussac,  Ann.  Ch.  et  Phys., 
63.  334.)  Silver  utensils,  which  have  become 
covered  with  sulphide  of  silver,  may  be  readily 
cleansed  by  placing  them  in  contact  with  metallic 
zinc  in  a  saturated  boiling  aqueous  solution  of 
borax,  or  a  tolerably  concentrated  solution  of 
caustic  potash.  (Boettger.) 

SULPHIDE  OF  SODIUM. 

I.)  mono. 

a  =  Na  S  Readily  soluble  in  water.  Alcohol 
precipitates  it  from  the  concentrated 
aqueous  solution,  but  the  precipitate  redissolves 
when  a  larger  amount  of  alcohol  is  added.  (Ber- 
zelius,  Lehrb.,  2.  92.)  Insoluble  in  alcohol  or 
ether.  (Roussin.)  Insoluble  in  commercial  ace- 
tate of  ethyl.  (Casaseca,  C.  R.,  1850,  3O.  821.) 

6  =  hydrated.  Decomposes  in  the  air.  Much 
Na  S  +  9  Aq  less  soluble  in  alcohol  than  in  water, 
and  may  even  be  washed  with  the 
former.  (Berzelius.) 

II.)  bi.  } 

NaS2 

III.)  tri.  Resemble  the  potassium  com- 

Na  S3  i  pounds,  so  far  as  is  known. 

IV.)  guadri.     I 
NaS4    ; 

V.)  guinqui.     Soluble  in  water  with  reduction 
NaS6    of  temperature. 

SULPHIDE  OF  SODIUM  &  OF  TUNGSTEN.    In- 
Na  S,  3  W  8,    soluble  in  water.     (Wcehler.) 

SULPHIDE  OF  STANNETHTL.  Insoluble  in 
C4HflSn>a  water.  Soluble  in  alcohol.  (Ca- 
C4H5SnS  2  hours  &  Riche.)  Insoluble  in  weak 
acids,  or  in  ammonia-water;  but 
soluble  in  strong  chlorhydric  acid,  and  in  aqueous 
solutions  of  the  fixed  caustic  alkalies  and  alkaline 
sulphides.  (Frankland.) 

SULPHIDE  OF  STIBJH'AMYL.     Soluble   in  al- 
cohol, and  ether. 

SULPHIDE    OF     STIB^'ETHYL.      Permanent. 

r  Readily   soluble   in    water,   and 

Sb  j  (G|  H6)3  S,        alcohol>     Very  sparingly  soluble 
in   cold,  but  readily  soluble   in 
warm  ether.     (Lcewig  &  Schweizer.) 

SULPHIDE  OF   STIBETHYLIUM.     Very   easily 
Sb  |  (C  H  )    1     '   soluble  in  water,    and  alcohol. 

Is,     (Lcewig.) 
Sb(C4H5)4 


SULPHIDE    OF     STIBMETIIYLIUM.      Decom- 

Sb  \(C  H  )    1         poses  when  exposed  to  the  air. 

4   U2     Very    easily    soluble   in    water, 

Sb  uC2  H3)4   I         and  alcohol.    Insoluble  in  ether. 

SULPHIDE  OF  STILBENE.  Vid.  Hydride  of 
SulphoBenzoyl. 

SULPHIDE  OF  STRONTIUM. 

I.)  mono.  Soluble  in  water,  with  decompo- 
Sr  S  sition. 

II.)  ter.  Resembles  the  corresponding  barium 
Sr  S3  compound. 

/^'SULPHIDE  OF   SULPHOCARB(ONYL)AMMO- 

(Hydramothin.     CarboSulphamid.       NIUM.      Very 


Sulfocyanogdne  Bihydrosulfuree.) 
C2  H2  N  S4  =  N    £»  b»  ,  S2 


sparingly  soluble 
=          »  b» 


SULPHIDE      OF 

Readily  soluble    in   water,  and 
,    alcohol.     (Friedlander.) 


in    cold,    decom- 
posed by    boiling 

water.  Soluble  in  cold  alcohol,  without,  altera- 
tion, but  the  solution  is  decomposed  on  boiling. 
Water  precipitates  it  from  the  alcoholic  solution. 
More  soluble  in  ether  than  in  alcohol.  On  evap- 
orating the  ethereal  solution  a  portion  of  the  sub- 
stance is  decomposed.  With  acetone  it  behaves 
as  with  ether.  Decomposed  by  alkalies.  Not 
sensibly  acted  on  by  sulphuric  or  chlorhvdric  acid. 
(Zeise,  Ann.  Ch.  et  Phys.,  (3.)  9.  125.) 

PerSULPHIDE      OF     cfo'SuLPHOC/ARBONATE    OF 

ETHYL.      Vid.  Z?iOxySulphoCarbonate  of  Ethyl. 

SULPHIDE  OF  TANTALUM.  Insoluble  in  wa- 
ter. Unacted  upon  by  chlorhydric  acid,  or  by 
most  of  the  other  acids.  Slowly  decomposed  by 
boiling  nitric  acid,  and  by  aqua-regia.  Sulphuric 
or  fluorhydric  acids  have  scarcely  any  action  upon 
it.  A  mixture  of  nitric  and  fluorhydric  acids 
decomposes  it.  Unacted  upon  by  potash-lye. 
(H.  Rose.) 

SULPHIDE  OF  TELLURETHYL. 

C4  H5  Te  ?  a 
C4  H*  Te  }  S2 

/^'SULPHIDE   OF  TELLURIUM.     Sulphur  and 

(  Sulpha  Tellurous  Acid.)     tellurium   may    be   melted 

Te  S2  together  in  all  proportions. 

Of  these  compounds,  Te  S2 

is  soluble  in  a  boiling  aqueous  solution  of  caustic 
potash.  While  still  moist,  it  is  soluble  in  a  con- 
centrated solution  of  caustic  ammonia,  but  is 
scarcely  at  all  acted  upon  by  a  dilute  solution. 
Soluble,  with  combination,  in  boiling  aqueous 
solutions  of  the  alkaline  sulphides. 

JerSuLPHiDE  OF  TELLURIUM.     Ppt. 
TeS3 

SULPHIDE  OF  THORIUM.  When  treated  with 
Th  S  acids,  a  faint  odor  of  sulphuretted  hydrogen 
is  at  first  evolved,  but  the  sulphide  does  not 
appear  to  be  dissolved  to  a  perceptible  extent, 
even  when  the  acid  is  warm  ;  even  nitric  acid 
attacks  it  but  slightly.  Unacted  upon  by  cold 
aqua-regia,  but  hot  aqua-regia  dissolves  it  com- 
pletely, sulphate  of  thoria  being  formed.  (Ber- 
zelius', Pogg.  Ann.,  1829,  16.  402.) 

ProtoSuLPHiDE  OF  TIN. 

a  =  Sn  S     Soluble,  with  decomposition,  in  con- 
centrated chlorhydric  acid.     Insolu- 
ble in  an  aqueous  solution  of  potash.     (Proust.) 

6  =  hydrated.     Insoluble  in  water,  sulphuretted 

Sn  S,  H  0     hydrogen  water,  or  dilute  acids.     Solu- 

ble, with  decomposition,  in  the  stronger 

acids  ;  easily  in  hot  concentrated  chlorhydric  acid. 

Insoluble  in  caustic  ammonia. 

Insoluble  in  aqueous  solutions  of  chloride  of 
ammonium,  or  nitrate  of  ammonia.  (Brett,  Phil. 
Mag.,  1837,  (3.)  1O.  99.)  Tolerably  readily  sol- 
uble (as  bisulphide)  in  solutions  of  yellow  sul- 
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phideof  ammonium  (H.  Rose),  or  yellow  sulphide 
of  potassium. 

Completely  insoluble  in  colorless  sulphide  of 
ammonium,  i.  e.  in  that  which  contains  no  excess 
of  sulphur.  Precipitated  sulphide  of  tin  generally 
dissolves  in  ordinary  sulphide  of  ammonium,  hut 
a  very  large  excess  of  the  latter  is  required,  and 
this  is  so  much  the  greater  in  proportion  as  the 
solution  is  less  strongly  colored  with  sulphur. 
The  rapidity  of  solution  may  be  very  much  in- 
creased by  adding  a  little  pulverized  sulphur,  and 
heating.  (H.  Rose,  TV.)  Insoluble  in  sulphu- 
rous acid.  (Berthier.) 

/Ses</i«'SuLPHiDE  OF  TIN.  Partially  soluble, 
Sn2  S3  with  decomposition,  in  caustic  potash,  and 
concentrated  chlorhydric  acid. 

BISULPHIDE     OP    TlN. 

(Sulpha  Stannic  Acid.) 

a  =  Sn  S2  Soluble  in  hot  solutions  of  caustic 
or  carbonated  potash,  also  in  hot 
solutions  of  the  sulphides  of  ammonium,  sodium, 
and  potassium.  Sublimed  bisulphide  of  tin  is 
insoluble  in  chlorhydric  acid,  &c.,  but  is  dissolved 
by  aqua  regia. 

b  =  hydrated.  Insoluble  in  water,  sparingly 
Sn  S2,  H  0  soluble  in  water  which  contains  sul- 
phuretted hydrogen.  Difficultly  solu- 
ble in  caustic  ammonia.  Easily  soluble  in  solu- 
tions of  caustic  potash,  and  of  the  alkaline 
sulphides ;  also  in  hot  concentrated  chlorhydric 
acid.  (Fresenius,  Quant.,  p.  155.)  Soluble  in 
aqueous  solutions  of  caustic  potash,  caustic  am- 
monia, and  the  alkaline  carbonates,  though  less 
readily  than  the  tersulphide  of  arsenic.  Unlike 
the  sulphide  prepared  in  the  dry  way,  it  is  sol- 
uble, with  decomposition,  in  hot  concentrated 
chlorhydric  acid.  (H.  Rose,  Jr.)  More  readily 
soluble  than  the  anhydrous  sulphide  in  solutions 
of  the  alkaline  sulphides,  or  caustic  alkalies,  also 
of  carbonate  of  potash. 

Insoluble  in  aqueous  solutions  of  chloride  of 
ammonium,  and  nitrate  of  ammonia.  (Brett, 
Phil.  Mag.,  1837,  (3.)  10.  99.)  Sulphuretted 
hydrogen  ceases  to  precipitate  tin,  when  120000 
pts.  of  water  are  present.  (Pfaff.) 

/^'SULPHIDE  OF  TITANIUM.  Insoluble  in 
Ti  S2  water,  or  in  chlorhydric  or  sulphuric  acid. 
Soluble,  with  decomposition,  in  aqua-regia. 
(Ebelmen,  Ann.  Ch.  et  Phys.,  (3.)  20.  394.) 
Slowly  soluble  in  acids.  Decomposed,  with  par- 
tial solution,  by  caustic  alkalies.  Insoluble  in 
alkaline  sulphides.  (H.  Rose.) 

.^'SULPHIDE  OF  TUNGSTEN.  Completely  in- 
WS2  soluble  in  water.  (Riche,  Ann.  Ch.  et 
Phys.,  (3.)  50.  27.)  Decomposed  by 
aqua-regia.  (Berzelius.) 

TerSuLPHiDE  OF  TUNGSTEN.  Vid.  Sulpho- 
W  S3  Tungstic  Acid. 

ProtoSuLPHiDE  OF  URANIUM.  Insoluble  in 
Ur  S  water.  When  prepared  in  the  dry  way,  it 
is  only  slightly  acted  upon  by  chlorhydric 
acid.  Decomposed  by  nitric  acid  at  the  ordinary 
temperature.  When  prepared  by  precipitation  in 
the  moist  way,  it  appears  to  be  slightly  soluble  in 
water,  and  is  somewhat  soluble  in  aqueous  solu- 
tions of  the  alkaline  sulphides.  (Berzelius,  Lehrb., 
2.  738.) 

^'SULPHIDE  OF  VANADIUM.  When  prepared 
V  S2  in  the  dry  way,  it  is  insoluble  in  sulphuric 
or  chlorhydric  acids,  or  in  aqueous  solutions 
of  the  caustic  alkalies,  but  is  decomposed  by  ni- 
tric acid.  As  prepared  in  the  moist  way,  it  is 
insoluble  in  water,  but  soluble,  with  combination, 


in  aqueous  solutions  of  the  alkaline  sulphides, 
and  sparingly  soluble  in  solutions  of  the  sulphides 
of  the  alkaline  earths,  also  soluble  in  aqueous 
solutions  of  the  caustic  and  boiling  carbonated 
alkalies,  and  of  boracic  acid.  Not  decomposed 
by  chlorhydric  or  sulphuric  acid. 

JerSuLFHiDE  OF  VANADIUM.  Insoluble  in 
V  S8  water.  Soluble  in  aqueous  solutions  of  the 
caustic,  carbonated,  and  sulphuretted  alka- 
lies. It  is  not  decomposed  by  sulphuric  acid. 
[  Vid.  also  SulphoVanadiate  of  X.] 

SULPHIDE  OF  XANTHENE.  Insoluble  in  water, 
"C3H2N2S2"  alcohol,  or  ether.  Easily  soluble 
in  alkaline  solutions.  Unacted 
upon  by  dilute  acids.  (Voelckel.) 

SULPHIDE  OF  XUTIIENE.  Insoluble  in  water, 
"  C10  H7  N9  S4"  alcohol,  or  ether.  ( Voelckel.) 

SULPHIDE  OF  YTTRIUM.  Insoluble  in  water. 
YS  (Woehler.)  Decomposed  by  acids. 

SULPHIDE  OF  ZINC. 

a  =  anhydrous.  Insoluble  in  water.  Less 
Zn  S  readily  soluble  in  acids  than  the  hydrate. 
When  prepared  in  the  dry  way,  it  is  still 
soluble  in  cold  dilute  chlorhydric  acid,  but  is  in- 
soluble in  acetic  acid.  (Ebelmen,  Ann.  Ch.  et 
Phys.,  (3.)  25.  97.)  Only  very  slowly  soluble 
in  concentrated  chlorhydric  acid  As  it  occurs  in 
nature  (Blende),  it  is  only  slightly  attacked  by 
acids,  excepting  aqua-regia.  (Berzelius,  Lehrb.) 
When  heated  with  a  solution  of  sulphuretted  hy- 
drogen in  a  sealed  tube  it  dissolves  with  tolerable 
facility.  (De  Senarmont,  Ann.  Ch.  et  Phys..  (3.) 
32.  168.) 

6  =  hydrated  [as  ordinarily  precipitated].  In- 
Zn  S,  H  0  soluble  in  water,  in  solutions  of  caustic 
or  carbonated  alkalies,  or  of  the  alka- 
line sulphides.  Insoluble  in  solutions  of  caustic 
ammonia,  or  of  its  carbonate.  Easily  soluble, 
even  in  very  dilute  chlorhydric  and  nitric  acids. 
It  may,  however,  be  precipitated  by  sulphuretted 
hydrogen  from  solutions  acidulated  with  chlorhy- 
dric or  sulphuric  acid,  especially  if  a  large  amount 
of  water  be  present.  [Compare  a  discussion  of  the 
observed  facts,  by  Eliot  &  Storer,  Mem.  Amer. 
Acad.,  (N.  S.)  8.  95].  Difficultly  soluble,  and  only 
when  heated,  in  concentrated  chlorhydric  acid. 
(Berzelius,  Lehrb.,  2.  650.)  More  easily  soluble 
in  nitric  than  chlorhydric  acid.  (Fresenius,  Qual.) 
Slightly  soluble  in  acetic  acid.  (Wackenroder.) 
While  still  moist  it  is  soluble  in  an  aqueous  solu- 
tion of  sulphurous  acid.  (Berthier.)  Insoluble 
in  aqueous  solutions  of  chloride  of  ammonium,  or 
nitrate  of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.) 
10.  99.)  A  solution  of  sulphide  of  potassium, 
when  added  to  a  solution  of  sulphate  of  zinc, 
produces  a  precipitate  in  the  presence  of  10000 
pts.  of  water;  there  is  still  a  slight  opalescence 
in  presence  of  20000  pts.  of  water.  (Lassaigne.) 

SULPHIDE  OF  ZIRCONIUM.    Insoluble  in  wa- 
Zr2  S3     ter,  or  in  sulphuric,  nitric,  or  chlorhydric 
acid.     Slowly  attacked   by   boiling  aqua- 
regia.     Easily  soluble  in  fluorhydric  acid.     Un- 
acted upon  by  potash-lye. 

Bt'SuLPHiMETHYLic  ACID.  Vid.  Methyl- 
Sulphurous  Acid. 

SULPHIMID.      Vid.  Sulphurylamin. 
SULPHINDIGOTIC  ACID.     Absorbs  water  from 

(Sulphate  of  Indigo.     Sulphlndylic  Acid.  fac     air 

Cerulo Sulphuric  Acid.    Soluble  Indigo  Blue.)     -y 

C16H6NS208=N{g^t°2".0,HO     readily    sol- 

uble   in  wa- 
ter ;  also  readily  soluble  in  alcohol.     The  alkaline 
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salts  of  sulphindigotic  acid  are  sparingly  soluble 
in  cold,  more  readily  soluble  in  boiling  water ; 
thev  are  insoluble  in  alcohol,  and  in  aqueous 
solutions  of  other  alkaline  salts. 

SULPHINDIGOTATE  OF  ALUMINA. 

I.)  Readily  soluble  in  water.     (Berzelius.) 

II.)  basic.     Ppt. 

SULPHINDIGOTATE  OF  AMMONIA.  Soluble  in 
40  (a)  50  pts.  of  cold,  and  in  a  much  smaller  quan- 
tity of  hot  water.  (Crum.)  From  this  solution 
it  is  precipitated  on  the  addition  of  alkaline  sul- 
phates, and  by  some  other  salts,  but  much  less 
completely  than  the  potash  salt.  It  is  not  soluble 
in  alcohol.  (Berzelius;  Crum.) 

SULPHINDIGOTATE  OF  BARYTA.  Slightly 
C16  H4  Ba  N  S,  O8  soluble  in  cold,  somewhat  solu- 
ble in  hot  water. 

SULPHINDIGOTATE  OF  LEAD. 

I.)  Sparingly  soluble  in  water. 

II.)  basic. 

SULPHINDIGOTATE  OF  LIMB.  More  readily 
soluble  than  sulphate  of  lime  in  water.  Insolu- 
ble in  alcohol.  (Berzelius.) 

SULPHINDIGOTATE  OF  MAGNESIA.  Readily 
soluble  in  water.  Insoluble  in  alcohol.  (Ber- 
zelius.) 

SULPH!NDIGOTATE   OF    POTASH.      Deliques- 

(Precipitated  Indigo.     Soluble  Indigo,      cent.    Soluble  in 

^%°  £av "sTn  Carmine  BlW:>  14°  Pts-  of  co]d 

G16H4KNS208  water;  more  ea- 

sily soluble  in  boiling  water.  Insoluble  in  alco- 
hol of  0.84  sp.  gr.  (Berzelius.)  Water  which 
contains  one  percent  of  acetate  of  potash  does  not 
dissolve  it  in  the  cold ;  when  heat  is  applied  a 
portion  dissolves,  but  it  separates  out  again  as  the 
solution  cools.  Insoluble  in  concentrated  chlor- 
hydric,  but  readily  soluble  in  concentrated  sul- 
phuric acid.  (Crum.) 

SULPH!NDIGOTATE  OF  SODA.  Insoluble,  or 
very  sparingly  soluble,  in  water  which  contains 
2%  of  acetate  of  soda.  When  dissolved  in  hot 
water  containing  a  soda  salt  in  solution,  the 
greater  part  of  it  separates  out  again  on  cooling. 
It  is  less  completely  precipitated  from  the  aque- 
ous solution,  on  the  addition  of  other  salts  than 
the  sulphindigotate  of  potash.  (Crum.) 

SULPH!NDYLIC  ACID.  Vid.  Sulphlndigotic 
Acid. 

SuLPHlsATANOus    ACID.    Soluble  in   water. 

(Sulphitf^  of  Indylium.)      ( Laurent. ) 
C,6  H7  N  S2  08 

SuLPHlSATANITE   OF   AMMONIA.      Very    Solu- 

C16  H6  (N  H4)  S2  08  +  2  Aq     ble    in    water;    slightly 
less  soluble  in  alcohol. 
(Laurent.) 

SULPHISATYDE.     Insoluble  in  water.     Boiling 
(Suiphasatyde.)     alcohol  dissolves  only  traces,  which 
C82  H12  S2  N2  06    separate  out  on  cooling.     It  is  not 
more  soluble  in  ether  than  in  al- 
cohol.    (Laurent.) 

ZJ/SULPHISATYDE.     Insoluble   in   boiling  wa- 
Sulphesathyde.)    ter.     Very  readily  sol- 
2°4  uble  in  warm  alcohol, 

and  ether.     Soluble  in 
strong  sulphuric  acid,  and  in  potash-lye. 
SULPHITEAMMON.     Vid.  Sulphurylamin. 
Sru-m-Kous  ACID. 

I.)  gaseous.     1   vol.   of  water  absorbs  30  vols. 
8  o,    of  S  Oi  gas  at  18°  (Davy) ;  about  20  vols. 
at  the  ordinary  temperature  (Dalton,  in  his  i 
New  System,  Pt.  2.  p.  389);  43.78  vols.  (Sam-; 


sure)  ;  about  50  vols.  at  20°,  and  a  barometric 
pressure  of  76mm.  (P.  &  F.)  ;  33  vols.  at  the 
ordinary  temperature.  (T.  Thomson,  in  his 
New  System  of  Chem.,  London,  1831,  2.  38.) 

1  pt.  by  weight  of  it  is  soluble  in  0.1429  (=  ^) 
pt.  of  water  at  5°,  and  the  solution  obtained  is  of 
1.020  sp.  gr.  (Fourcroy  &  Vauquelin)  ;  in  0.0400 
(=  ^y)  pt.  of  water  at  the  ordinary  temperature 
!  (Priestley)  ;  in  0.0909  (^y)  pt.  of  water  at  16°, 
and  the  sp.  gr.  of  the  solution  obtained  =  1.0513. 
(Thomson.)  Soluble  in  2  pts.  of  water  of  10°. 
(Pierre,  Ann.  Ch.  et  Phys.,  (3.)  23.  421.) 

At  18°C.,  Absorb   vols.  of 

and  the  ordinary  pressure,  S  Oz. 

100  vols.  of 

Water  free  from  air 4378 

AlcoholofO.84sp.gr,      .     .     .       11577 

(Th.  de  Saussure,  Gilbert's  Ann.  der  Phys.,  1814, 

47.  167.)     Soluble  in  ether. 

1  vol.  of  a  saturated      1  vol.  of  water  under 
aqueous  solution  of      a  pressure  of  Om.76 
At  °C.  sulphurous  acid      of  mercury,  dissolves 
contains  of  S02  gas:      of    S  O2  gas:   Vols. 
Vols.  reduced  to  0°      reduced  to  0°  and  Om. 
and  Om.    76  baro-      76  barometric  press- 
metric  pressure.  ure. 
0°     .  .       68.861  ....     79.789 
1°  67.003  77.210 
2°  65.169  74.691 
3°  63.360  72.230 
4°  61.576  69.828 
5°  59.816  67.485 
6°  58.080  65.200 
7°  56.369  62.973 
8°  54.683  60.805 
9°  53.021  58.697 
10°  51.383  56.647 
11°  49.770  54.655 
12°  48.182  '52.723  " 
13°  46.618  50849 
14°  45.079  49  033 
15°  43.564  47.276 
16°  42.073  45.578 
17°  40.608  43.939 
18°  39.165  42.360 
19°  37.749  40.838 
20°  36.206  39.374 
21°  34.986  37.970 
22°  33.910  36.617 
23°  32.847  35.302 
24°  31.800  34.026 
25°  30.766  32.786 
26°  29.748  31.584 
27°  28.744  30.422 
28°  27.754  29.314 
29°  26.788  28.210 
30°  25.819  27161 
31°  24873  26.151 
32"  23.942  25.178 
33°  23.025  24.244 
34°  22.122  23.347 
35°  21.234  22.489 
36°  20.361  21.668 
37°  19.502  20.886 
38°  18.658  20.141 
39°  17.827  19.435 
40°     .  .       17.013  ....     18.766 
(Schoenfeld,  Ann.  Ch.  u.  Pharm.,  95.  pp.  5,  7, 
and  fig.) 

When  mixed  with  hydrogen,  or  with  carbonic 
acid  gas,  sulphurous  acid  gas  is  absorbed  by  water 
as  readily  as  when  it  is  pure,  i.  e.  it  obeys  Dalton's 
law  of  absorption  even  when  these  gases  are 
present.  ( Schoenfeld,  Ann.  Ch.  u.  Pharm.,  95.  12.) 
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Solubility  of  S  &  in  Water  at  7°,  —  under  vari- 

P.                 Gat  P.                      Gat  Om.760. 

ous  Pressures,  —  by  Experiment. 

446.6     .     .     0.064      ....     0.109 

P*                 G*  at  P                  G  at  760mm. 

658.2                0.094                          0.108 

27.0     .     .     0.010     .     .     .       0.273 

728.9                0.100                          0.104 

49.8                0.015                      0.224 

729.5                0.100                          0.104 

89.6                0.025                       0.208 

730  8                0.100                          0.104 

133.7                0.035                      0.196 

1570.0               0.218                          0.105 

239.0                0.059                      0.189 

1911.0     .     .     0.260     ....     0.104 

741.8               0.173                      0.177 

The  following  table  (for  20°)  is  calculated  from 

757.1               0.174                     0.174 

the  experimental  results  above  given. 

770.8                0.178                      0.176 

P.      Gat  P.        Gat  Om.760.       V  at  P.      Vat  Om.760. 

986.3                0.228                      0.175 

40  .    0.007     .     .  0.143  .     .  2.637     .       50.09 

1291.0     .     .     0.293     .     .     .      0.172 

50       0.009             0.138            3.171            48.20 

*  p  _  "partial  pressure,"  i.  e.  the  total  pressure,  minus 
the  tension  of  aqueous  vapor  at  the  given  temperature. 

60       0.011              0.135           3.718           47.10 
70       0.012             0.131            4.205           45.64 

G  =  Weight  of  S  O2,  in  grammes,  which  is  dissolved  in 

80       0.013             0.127           4.663           44.30 

1  gramme  of  water  at  the  pressure  P      V  =  The  volume 
of  G  grammes  of  S  02  at  0°  and  0'".760.    The  third  col- 
umn "(Gat  Om  760)"  indicates  how  much  S  02  would  be 

90       0.015             0.125           5.169           43.65 
100       0.016             0.124           5.692           43.25 

contained  in  1  gramme  of  water  at  Om.760,  if  the  absorp- 

120      0.019             0.121            6.683           42.33 

tion  were  proportional  to  the  pressure. 

140       0.022             0.119           7.690           41.75 

The  following  table  is  calculated  from  the  ex- 

160      0.025             0.118           8.666           41.17 

perimental  results  above  given. 
P.     G  at  P.       G  at  760mm.        V  at  P.       V  at  760mm. 

180       0.028             0.117            9.652           40.75 
200       0.030             0.116         10.62             40.35 
220       0.033             0.115         11.59              40.03 

30  .0.010     .     .  0.263       .     3.634  .     .     9206 

240       0.036             0.114          12.54             39.70 

40     0.013             0.242           4.451              84.55 

260       0.038             0.112         13.45             39.30 

50     0.015             0.223           5.129              77.95 

280       0.041              0.112         14.41              39.10 

60     0.017              0.218           6024              7628 

300       0.044             0.111          15.34             38.87 

70     0.020             0.213           6.868              74.55 

350       0.050             0.110         17.66             38.35 

80     0.022              0.210           7.743              7355 

400       0  059             0.109         20.56              38.10 

90     0.025             0.208           8598              72.62 

450       0.064             0.108         22.37              37.77 

100     0.027              0.205            9.421              71.60 

500       0.071              0.107         24.67              37.50 

120     0.032             0.201          11.09                7020 

550       0.077              0.106         26.93             37.20 

140     0.036             0.197          1271                6900 

600       0.083             0.105         29.14             36.90 

160     0.041              0.195         14.34                68.15 

650       0.090             0.105         31.39             36.70 

180     0.046             0.193          15.97                67.40 

700       0.096             0.105         33.62             36.50 

200     0.050             0.191          17.59                66.83 

750       0.103              0.104         35.94              36.43 

220     0.055             0.190         1919                66.30 

760       0.104             0104         36.43              36.43 

240     0.059             0.188         20.79                65.84 

800       0.110             0.104         38.32             36.40 

260     0.064             0.187          22.40               65.44 

1000       0.137              0.104         47.85             36.37 

280     0.069             0.186         23.99                65.10 

1300       0.178             0.104         6210             36.31 

300     0.073              0.185         25.59                64.81 

1600       0.218             0.104         76.35             36.27 

350     0.085              0.184         29.55                64.16 

1900       0.259             0.104         90.53             36.21 

400     0.096             0.182         33.51                63.65 

450     0.107              0.181          37.44                63.25 
500     0.118             0.180         41.42                62.94 

Solubility  ofSOz  in  Water  at  39.8°,  —  at  various 
Pressures,  —  by  Experiment. 

550     0.130             0.179         45.31                62.60 

P.                  Gat  P.                  G  atOm  .760. 

600     0.141              0.178         49.20                62.32 

205.9     .     .     0.017     .     .     .      0.062 

650     0152              0.178         53.10                62.09 

293.1                0.023                      0.060 

700     0.163             0.177         56.98                61.86 

696.0                0.054                      0.059 

750    0.174             0.176         60.88               61.69 

697.6                0.054                      0.059 

760     0.176             0.176         61.65               61.65 

701.6                0.053                      0.055 

800     0.185              0.176         64.74                61.50 

1565.0                0.116                      0.056 

850     0.196              0.175         68.57                61.30 

2021.0     .     .     0.150     .     .     .       0.056 

900     0.207              0.175         72.41                61.15 
950     0.218             0.175         76.25               61.00 
1000     0.229             0.174         80.01                60.88 

The   following  table    (for  39.8°)    is   calculated 
from  the  experimental  results  above  given. 

1050     0.240             0.174         83.97               60.77 

P.        Gat  P.      Gat  Om.760.       V  at  P.      Vat  Om.760. 

1100     0.251              0.174         87.80                60.65 

200    .  0.016      .     0.062     .     .  5.675     .    21.57 

1200     0.273             0.173         95.45                60.45 

300       0.024           0.061              8.368         21.20 

1300  .  0.295  .     .    0.172  .     103.00     .     .     60.25 

400       0.031            0.060           11.03           20.95 

(Sims,  Ann.  Ch.  u.  Pharm.,  1861,  118.  340.) 

500       0.039           0.059           13.67           20.77 

Solubility  of  S  O2  in  Water,  at  20°,  —  at  various 
Pressures,  —  by  Experiment. 

600       0.047           0059            1629           20.64 
760       0.059           0.059           20.50           20.50 
800       0.062           0.059           21.58           2050 

P.                  G  at  P.                     G  at  Om.760. 

1000       0.077           0.058           26.84           20.40 

32.4     .     .     0.006     ....     0.148 

1500       0.113           0.057           39.65           20.09 

501                0.009                          0.138 

2000    .  0.149     .      0.057     .      52.11     .       19.80 

65.0               0.011                           0.133 

Solubility  of  S  O2  in  Water  at  50°,  —  at  various 

77.3               0.013                         0.127 

Pressures,  —  by  Experiment. 

78.4               0.013                          0.129 

P.                 G  at  P.                     G  at  Om.760. 

82.2               0.014                          0.126 

191.5     .       0.011     ....     0.011 

121.8               0.020                          0113 

664.0            0.039                          0.039 

291.0     .     .     0.043     .     .     .     .     0.111 

1961.1      .       0.115     ....     0.120 

648 


SULPHITES. 


The  following  table  is  calculated  from  the  ex- 
perimental results  above  given. 
P.      Gat  P.           GatOm.760.     V  at  P.      VatOm.760. 
200.0.012     .     .     0.045     .    4.156     .  .  15.97 
400     0.024                0.045         8.275            15.72 
600     0.035                0.045       12.36              15.65 
760     0.045               0.045       15.62              15.62 
800     0.047                0.045       16.43              15.60 
1000     0.059               0.045       20.51              15.59 
1500     0.088               0.044       30.73              15.57 
2000  .  0.112     .      .     0.044    .  39.07     .    .    15.55 

The  following  table  of  the  Solubility  ofS  O,  at 
various  Temperatures,  under  a  Pressure  of  Qm.  7  60  of 
Mercury,  is  deduced  from  the  foregoing. 
At°C.         G.           V.              AtO°.       G.        V. 
8°     .   0.168  .  58.7             30°.  0.078  .27.3 
10°         0.154       53.9              32°     0.073     25.7 
12°         0.142      49.6             34°     0.069     243 
14°         0.130  '  45.6             36°     0.065     22.8 
16°         0.121       42.2             38°     0.062     21.6 

D  =  the  sp.  gr.  of  the  solution  and  p  the  percen- 
tage of  acid  in  the  solution. 
Sp.  gr.     Percent  of  S  Oa.        Sp.  gr.        Percent  of  8  0,. 
1.0024     .     .     1                  1.0343                12 
1.0049                2                  1.0376                13 
1.0075                3                  1.0410                14 
1.0102                4                  1.0445                15 
1.0130                5                  1.0480                16 
1.0158               6                 1.0517               17 
1.0187               7                 1.0553               18 
1.0217                8                  1.0591                19 
1.0247               9                 1.0629               20 
1.0278             10                 1.0667     .     .     21 
1.0311     .     .11 

(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1858,  107.  pp. 
311,312.) 

1  vol.  of  alcohol,  under         Dissolves  of  S  02  gas  : 
a  pressure  of  Om.  76  of         vols.  reduced  to  0  °C. 
mercury,  at  °C.                      and  Qm.76  pressure  of 
mercury. 

0°     328.62 

18°         0.112      393             40°     0.058     20^4 
20°         0.104      36.4             42°     0.055     19.3 
22°         0.098      34.2             44°     0.053     18.4 
24°         0.092      32.3             46°     0.050     17.4 
26°         0.087      30.5             48°     0.047     16.4 
28°     .    0.083  .    28.9             50°  .  0.045  .  15.6 

YtTJfU           <*>r*.r+e\t»A           *w          +U*n           +  r»1ilsi           C  C  ^«  ^                         ,„„!__     . 

1°                                         311.98 
2°                                        295.97 
3°                                         280.58 
4°                                         265.81 
5°                                         251.67 
6°                                        238.16 
7°                                        225.25 

"  These  numbers  do  not  agree  closely  with  those 
of  Schcenfeldt.  The  differences  are  sufficiently 
explained,  however,  by  the  different  methods  em- 
ployed, by  the  fact  that  Schcenfeldt  did  not  allow 
for  the  tension  of  aqueous  vapor,  and  by  the  cor- 
rections employed  by  him  under  the  assumption 
that  Dal  ton's  law  is  correct." 

As  a  result  of  his  research,  Sims  finds  that  in 
proportion  as  the  temperature  is  higher,  so  much 
the  more  nearly  does  the  solubility  of  S  Oz  in  wa- 
ter conform  to  Dalton's  law,  so  that,  in  general 
terms,  it  may  be  said,  that  it  obeys  this  law  for 
temperatures  above 40°.  (Sims,  Ann.  Ch.u.  Pharm., 
1861, 118.  pp.  340-344,  and  fig.)  The  saturated 
aqueous  solution  is  of  1.040  sp.  gr.  (Berthollet.) 

An  aqueous  solution  saturated  at 
0°  is  of  1.06091  sp.  gr. 
10°      '*     1.05472        " 
20°      "     1.02386        " 
40°      "     0.95548 
(Schcenfeld,  Ann.  Ch.  u.  Pharm.,  95.  7.) 

From  these  observations,  cited  by  Bunsen  in  his 
Gasometry,  Schiff  calculates  the  following  table, 
by  means  of  the  formulae:  Between  1°  and  10°: 
1.0607  — 0.001 2 1  -f  0.0006 12.  Between  l°and  20° : 
1.0605  +  0.00067  t  —  0.000125  t2. 
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11° 
12° 
13° 
14° 
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19° 
20° 
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An  aqueous  solu 

tion  saturated 

at°C. 
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1° 

2° 
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5° 
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8° 

9° 
10° 
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12'     . 
Schiff  also 
means  of  the 
+  0.00003911 


An  aqueous  solu- 

tion saturated 

at  dC. 


Is  of  tion  saturated         Is  of 

sp.  gr.  at  °C.              sp.  gr. 

,     1.0609  13°     ..  1.0481 

1.0596  14°  1.0454 

1.0585  15°  1.0424 

1.0576  16°  1.0392 

1.0569  17°  1.0358 

1.0562  18°  1.0321 

1.0557  19°  1.0281 

1 .0552  20°  1 .0239 

1.0549  21°  1.0195 

1.0548  22°  1.0147 

1.0547  23°  1.0099 

1.0528  24°     .     .  0.9991 
1.0505 

calculates  the  following  table,    by 

formula  :  D   =   1    +  0.0023993  p 
p2  _  0.00000013302  p*;  in  which 


190.31 
179.91 
170.13 
160.98 
152.45 
144.55 
137.27 
130.61 
124.58 
119.17 
114.48 
110.22 
106.68 
103.77 

24° 101.47 

(Bunsen's  Gasometry,  pp.  289,  128,  164.) 
Oil  of  turpentine  absorbs  a  considerable  quan- 
tity of  it.  (T.)  Sulphurous  acid  is  absorbed  by 
oil  of  turpentine  with  great  rise  of  temperature, 
the  oil  turning  light  yellow,  remaining  mobile, 
and  acquiring  the  odor  of  the  acid.  (Gehlen.) 
Sulphurous  acid  is  rapidly  absorbed  by  anhydrous 
aldehyde  in  the  cold,  11  pts.  of  aldehyde  absorb- 
ing 19  pts.  of  the  acid.  The  absorption  coefficient 
of  aldehyde  for  S  O2  is  1.4  times  greater  than 
that  of  alcohol,  and  7  times  as  great  as  that  of 
water.  (Geuther  &  Cartmell,  in  Gm.,  from  Proc. 
Roy.  Soc.,10.  111.) 

b  —  hydrated.  Crystallizes  out  at  0° ;  but  melts 
S  02  4- 15  Aq  (Schoenfeld)  again  at  +  3.4°.  Easily 
soluble  in  water,  much 
less  soluble  in  alcohol.  Soluble  in  an  aqueous 
solution  of  sulphurous  acid,  from  which,  if  it 
be  concentrated,  it  crystallizes  out  on  cooling. 
(Pierre,  Ann.  Ch.  et  Ph'ys.,  (3.)  23.  421.) 

Only  the  alkaline  normal  salts  of  sulphurous 
acid  are  soluble  in  water,  and  they  are  all  insolu- 
ble, or  but  sparingly  soluble,  in  alcohol.  The 
acid  salts  are  soluble  in  water. 

SULPHITE  or  ACETONEAMMONIUM.  Easily 
soluble  in  water,  and 
alcohol.  Insoluble 
in  ether.  (Stsedeler.) 


(Sulphite  of  MesitvUlmmonium.  ) 
C8H6(NH4)02,2S03 
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SULPHITE   OF    ACETONEPOTASSIUM.     Toler- 

(Sulphite  of  MfsitylPotussium.)     ably  soluble  in  water, 
Cfl  H0  K02,  2  S02  +  Aq  more  ditliculily  solu- 

ble in  alcohol.  (Lim- 
pricht,  Ann.  Ch.  u.  Pharm.,  93.  239.) 

SULPHITE   OF    ACETONESODIUM.     Tolerably 

•  (Sulphite  of  Mesityl  Sodium.)     soluble  in  water,  more 

C6 II5  Na  02,  2  S  02  +  2  Aq     difficultly     soluble     in 

spirit.     (Limpricht,  loc. 

cit.) 

SULPHITE  OF  ACETYLAMMONIUM.     Very  sol- 

(Bi Sulphite  of  Aldehyde  Ammonia.  uble  in  water. 

Isniiieric:  with  Ta.uri?i.) 

C4  H7  N  S2  00  =  C4  H3  (N  H4)  02,2  S  02 


hol ;  difficultly  soluble  in  absolute  alcohol,  or  in 
ether.     (Kedtenbacher.) 

Petersen  (Ann.  Ch.  u.  Pharm.,  102.  325)  has 
observed  a  modification  of  this  substance,  which 
is  much  less  soluble  in  water,  especially  in  cold 
water,  than  Red tenbacher's  compound.  Scarcely 
at  all  soluble  in  alcohol,  and  ether. 

/^'SULPHITE  OP  ALDEHYDEAMMONIA.     Vid. 

N  H3,  C4  H4  02  +  2  S  02    Sulphite  of  Acetylammo- 

nium. 

SULPHITE  OF  ALLOXAN  &  OF  POTASH.  Bather 

C8  H5  N2  K  S2  0,«  =  C8  H2    difficultly  soluble  in  cold 
N2  08,  K  0,  2  S  02  +  3  Aq      but     easily    soluble     in 
boiling  water. 

SULPHITE  OF  ALUMINA. 

I.)  basic.     Insoluble  in  water.     Soluble  in  sul 

A12  03,  S  02  +  4  Aq    phurous   acid.       (Fourcroy   & 

Vauquelin.) 

II.)  "normal."  Decomposes  in  the  air.  Soluble 
in  water,  but  the  solution  is  decomposed  on  boil 
ing.  (Gougginsperg.)  Moist  hydrate  of  alumina 
is  soluble  in  sulphurous  acid,  but  is  completely 
reprecipitated",  as  hydrate,  on  boiling  the  solution. 
(Berthier,  Ann.  Ch.  et  Pht/s.,  (3.)  7.  75.) 

"  SULPHITE  OF  AMMON,"  &c.  Vid.  Sulphu- 
(Compounds  of  N  H3  &  S  02)  rylamid. 

SULPHITE  OP  AMMONIA. 

I.)  mono.  Hygroscopic.  Soluble  in  1  pt.  of 
NH40,S02  water  at  12°,  with  considerable  re- 
duction of  temperature  ;  much  more 
soluble  in  hot  water,  hut  ammonia  is  evolved 
when  the  solution  is  boiled.  (Fourcroy.)  Spar- 
ingly soluble  in  absolute  alcohol.  (Muspratt.) 
Much  more  soluble  than  sulphite  of  potash. 
(Pe:an  de  St.  Gilles,  Ann.  Ch.  et  Phys.,  (3.)  36. 
83.) 

II.)  2(NH40,  S02)-f  3  Aq 

III.)  bi.  Decomposes  when  exposed  to  the  air. 
N  H4  0, 2  S02  Easily  soluble  in  water.  Very  sol- 
uble in  alcohol.  Insoluble  in  ether. 
(Muspratt.) 

SULPHITE    OP    AMMONIA    &    OF    CADMIUM. 
N  H4  0,  S  02 ;  Cd  0,  S  02    Exceedingly  sparingly  sol- 
uble in  water,  scarcely  a 

trace  being  dissolved  therein,  even  on  boiling. 
Somewhat  soluble  at  the  ordinary  temperature  in 
sulphurous  acid,  but  is  reprecipitated  on  boiling. 
More  soluble  when  in  presence  of  the  correspond- 
ing zinc  salt  than  in  pure  water.  (Schueler,  Ann. 
Ch.  u.  Pharm.,  87.  45.) 

SULPHITE  OF  AMMONIA  &  of  dinoxide  OF  COP- 
PER. 

I.)  Insoluble  in  water,  or  in  weak  acids.   (Pean 

NH40,  S02;  Cu20,  S02    de  St.    Gilles,  Ann.  Ch. 

et  Phys.,    (3.)   42.    30.) 

Decomposed  by  boiling  with  water.     (Rogojski.) 
82 


|  II.)  Decomposed  when  heated  in  water.  (Mus- 
!  2  (Cu2  0,  S  02) ;  N  H4  0,  S  02  +  3  Aq  pratl.) 

III.)  Rapidly  decomposed  in  the  air.  Some- 
:  7  (N  II4  0,  S  02)  ;  Cu2  0,  S  O2  +  10  Aq  what  soluble 

in  warm,  less 

soluble  in  cold  water.     (Pean  de  St.  Gilles,  Ibid.) 
SULPHITE  OP  AMMONIA,  of  dinoxide  OF  COP- 
N  H4  0,  S  0,,  2  (Cu2  0,  S  02) ;       PER,    &  of  protoxide 
Cu  0,  S  02  -f  5  Aq  OF  COPPER.     Insol- 

uble in  water,  but  is 

decomposed  when  boiled  therewith.  Insoluble  in 
weak  acids ;  but  is  decomposed  when  left  in  con- 
tact with  acid  liquors.  Soluble  in  ammonia- 
water.  (Idem,  Ibid.) 

SULPHITE  OP  AMMONIA  &  OP  MAGNESIA. 
!  N  Ht  0,  S  02 ;  3  (Mg  0,  S  02  +  5  Aq)  Very  sparingly 

soluble  in  water. 

(Fourcroy  &  Vauquelin.)  Soluble  in  sulphurous 
acid. 

SULPHITE   OF  AMMONIA   &  NITRIC  OXIDE. 

( NitroSulphate  of  Ammonia.')     Gradually  deliquescent, 

NH40,  N02,  S0a  with     decomposition. 

Soluble  in  water  at  first 

without  decomposition,  but  subsequently  decom- 
poses the  more  rapidly  the  higher  the  tempera- 
ture. Less  soluble  in  an  aqueous  solution  of 
ammonia  than  in  pure  water,  but  the  solution 
thus  obtained  decomposes  much  more  slowly. 
(Pelouze.)  Insoluble  in  hot  alcohol.  Alcohol 
precipitates  it  from  the  aqueous  solution.  (Pe- 
louze.) 

SULPHITE  OF  AMMONIA  &  OF  PLATIN(OMS)^'- 
AMIN. 

I.)  (Prepared  from  the  green  modif.  (y)  of 
chloride  of  platin(ous)ammonium  [see  p.  174.].) 


a  =  NH40,S02;  N2  J  H6  .  Pt'O,  HO,2S  02 

from 

its  alcoholic  solution  after  a  time.  (Peyrone, 
Ann.  Ch.  u.  Pharm.,  61.  179.) 

6  =  With  excess  of  sulphite  of  ammonia  ?  Solu- 
ble in  all  proportions  in  water,  from  which  oily 
drops  are  precipitated  on  the  addition  of  alcohol. 
(Peyrone,  loc.  cit.) 

II.)  (Prepared  from  the  orange  modif.  (d)  of 
chloride  of  platin(ous)  ammonium.) 

a  =  2  (N  H4  0,  S  02) ;          Soluble  in  all  propor- 

N.f  H.   Pt'O  HO  2S02  'TV"-  Wat^'  .frODJ 

i    6  which  it  is  precipitated 

in  oily  drops  on  the 
addition  of  alcohol.  (Peyrone,  Ann.  Ch.  u.  Pharm., 
61.  179.) 

SULPHITE  OF  AMMONIA  &  OF  PLATINUM. 
N  H4  0,  S  02  5  Pt  O,  S  O2  +  Aq  Easily  soluble  in 
water.  Insoluble  in 
strong  alcohol.  (Liebig.) 

SULPHITE  OF  AMMONIA  &  OF  SILVER. 

SULPHITE  OF  AMMONIA  &  OF  ZINC.  Solu- 
ble in  water. 

SULPHITE  OF  ANILIN. 

SULPHITE  OF  ANISICYL("  Anisyl  ")AMMO- 
NIUM.  Readily  soluble  in  water.  Sparingly  sol- 
uble in  aqueous  solutions  of  the  bisulphites. 
(Bertagnini.) 

SULPHITE  OF  ANISICYLPOTASSIUM.  Keadily 
soluble  in  pure  water,  less  soluble  in  water 
charged  with  sulphites.  Soluble  in  dilute  alcohol. 
(Bertagnini.) 

SULPHITE  OF  ANISICYLSODIUM.  Soluble  in 
C16  H7  Na  04,  2  S  02  -f  2  Aq  cold  water,  but  the  so- 
lution is  decomposed 
on  ebullition ;  less  soluble  in  water  which  contains 
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a  little  sulphite  of  soda  ;  and  nearly  insoluble  in 
a  saturated  cold  solution  of  sulphite  of  soda,  but 
is  somewhat  soluble  in  the  same  when  warm. 
Soluble  in  boiling,  less  soluble  in  cold  alcohol. 
(Bertagnini.) 

SULPHITE  qfteroxfde  OF  ANTIMONY.  Insolu- 
SbOs,  3S02  ble  in  water.  (Berzelius.) 

SULPHITE  OF  BARYTA. 

I.)  mono.    Permanent.     Scarcely  at  all  soluble 

BaO,S02    in  water.     Soluble  in  sulphurous  acid. 

(Fourcroy.)     Almost  insoluble  in  wa- 

ter.    Very  sparingly  soluble  in  sulphurous  acid. 

(Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  75.) 

SULPHITE  OF  BENZOYLAMMONIUM.  Very  sol- 
uble in  water.  (Bertagnini.) 

SULPHITE  OF  BENZOYLPOTASSIUM.  Very 
easily  soluble  in  pure  water  ;  less  soluble  in  water 
which  contains  an  alkaline  sulphite,  and  nearly 
insoluble  in  a  cold  concentrated  solution  of  an 
alkaline  sulphite.  The  aqueous  solution  is  de- 
composed on  ebullition.  Sparingly  soluble  in 
cold,  readily  soluble  in  boiling  alcohol  ;  decom- 
posed by  continued  ebullition.  (Bertagnini.) 

SULPHITE    OF     BENZOYLSODIUM.       Readily 

C14H5Na02,  2S02  +  3Aq    soluble   in    water;    the 

solution  undergoing  de- 

composition when  boiled.  Insoluble  in  an  aque- 
ous solution  of  bisulphite  of  soda.  Tolerably 
soluble  in  hydrated  alcohol.  Insoluble  in  cold, 
sparingly  soluble  in  boiling,  absolute  alcohol. 

SULPHITE  OF  BISMUTH.  Insoluble  in  water, 
Bi  Os,  S02  or  in  sulphurous  acid.  (Fourcroy.) 

SULPHITE  OF  BROMONAPHTOYL.  Vid.  Sulpho- 
BromoNaphthalic  Acid. 

SULPHITE  OF  BROMOSALICOYLPOTASSIUM. 
C14  H4  Br  K  04,  2  S  Oa  Readily  soluble  in  water. 
Decomposed  by  acids. 

SULPHITE  OF  BROMOSALICOYLSODIUM. 
Readily  soluble  in  water.  Decomposed  by  acids 

SULPHITE  OF  BUTOYLAMMONIUM. 

C8H7(NH4)02,S204 

SULPHITE  OF  BUTOYLSODIUM. 

C8  H7  Na  02)  S,  04 

SULPHITE  OF  CADMIUM.  Difficultly  soluble 
Cd  0,  S  02  +  2  Aq  in  water.  Insoluble  in  alcohol. 
Soluble,  with  combination,  in 
ammonia-water.  (Muspratt.)  Soluble  in  sulphu- 
rous acid.  (Fordos  &  Gelis,  Ann.  Ch.  et  Phys., 
(3.)  8.  352.) 

SULPHITE  OF  CADMIUM  &  OF  CADMIUMAM- 


= 


Decom 


N       2.  0,80  2;CdO,S02 

t  c<*  posed  by  water.    Sol- 

uble in  ammonia-wa- 
ter. (Rammelsberg.) 

SULPHITE  OF  CAPRICYLPOTASSIUM.    Decora- 

te HU  K  02,  2  S  02  +  3  Aq     posed   by  warm  water. 

Insoluble    in    saturated 

aqueous  solutions  of  the  bisulphites  of  potash  and 
of  soda.  Very  soluble  in  cold  spirit.  (Limpricht, 
Ann.  Ch.  u.  Pharm.,  93.  243.) 

SULPHITE  OF  CAPRICYLSODIUM.  Similar  to 
the  potassium  compound.  (Limpricht,  loc.  cit.) 

SULPHITE  OF  CERIUM. 

I.)  0e  0,  S02  Soluble  in  water,  the  solution 
undergoing  decomposition,  with 
precipitation  of  No.  2,  on  boiling.  (Berthier,  Ann. 
Ch.  et  Phys.,  (3.)  7.  77.) 

II.)  basic.  Insoluble  in  water.  (Berthier,  loc. 
cit.) 

SULPHITE  OF  CHLORIDE  OF  CARBON.  Vid. 
Sulphite  of  Chloride  of  ChloroMethyl. 


SULPHITE   OF    CHLORIDE    OF  6/CnLORoME- 

(  Chloride  of  biChlorMethyl  Sulphurous  Acid.  T  H  Y  L. 

Sulphite  of  proto  Chloride  of  Carbon.  Soluble 
Carbonate  of  proto  Chloride  of  Sulphur.) 

C  (Jl  S  02  or  C2  S2  C12  O4  (of  Kolbe)  ~ 


C2  H  C13  S2  04  (of  Gerhardt)  =  C*  H 


S2  04 


hol,  but 
the  solutions  are  easily  decomposed. 

SULPHITE  OF  CHLORIDE    OF   ferCnLORoME- 

(rhlorideofterChloroMethylSulphurousAcid.  THYL.    In- 

Sulphit.e  of  Per  Chloride  of  Carbon.  soluble  in 
O.vy  Chloride  of  Sulphide  of  Carbon. 

Carbonate  of  bichloride  of  Sulphur.  'UL.r     °  ' 

Chlor  hyposulphite  of  Chloro  Carbonic  Oxide.)  a  C  1  d   S. 

r   fi    «j   n       ^2  C's  ?c  n  Slowly  dc- 

C2C14S204  =   «CJ  JS204  composed 

by  cold 

water,  more  rapidly  by  hot  water.  Easily  soluble 
in  bisulphide  of  carbon,  in  alcohol,  and  ether. 

SULPHITE  OF  CHLOROBENZENE.  Vid.  Chlo- 
ride of  SulphoPhenyl. 

SULPHITE  OF  CHLORONAPHTHALIN.    Insolu- 

(Napht  hyl  Sulphurous  Chloride.)      ble  in    cold,    decom- 

C20  H7  Cl",  2  S  02  posed  by  boiling  wa- 

ter. Soluble  in  ether, 

benzin,  bisulphide  of  carbon,  and  oxychloride  of 
phosphorus  ;  likewise  in  alcohol,  but  not  without 
alteration.  (Kirnberly.) 

SULPHITE  OF  CHLORONAPHTOYL.  Vid.  Sul- 
phoChloroNaphthalic  Acid. 

Z?/SULPHITE  OF  quinquidiLOmvE  OF  Pnos- 
P  C15,  2  S  O2  PHORUS.  Decomposed  by  water. 
(Kremers.) 

TfcrSuLPHiTE  OF  quinquiCmomm  OF  PHOS- 

P  CI6,  3  S  02     PHORUS. 

SULPHITE  OF   CHLOROSALI  COY  L  AMMONIUM. 

SULPHITE  OF  CHLOROSALICOYLPOTASSIUM. 
C]4  H4  Cl  K  04,  S2  04 

SULPHITE  of  protoxide  OF  CHROMIUM.  Insol- 
uble in  water. 

SULPHITE  of  sesquioxide  OF  CHROMIUM. 

I.)  normal?  ("basic.")     Insoluble  in  water,  or 

Cr2O3,  3S02    alcohol.     Soluble  in   cold  aqueous 

solutions  of  the  carbonates  of  pot- 

ash, and  soda,  and  in  ammonia-water.   (Berthier.) 

II.)  Soluble  in  water.     Decomposed,  with  pre- 

2  (Cr2  03,  S  02)  ;  H  0,  S  02  +  15  Aq     cipitation  of  No. 

I.,  by  alcohol. 
SULPHITE  OF  CINNAMOYLAMMONIUM. 

SULPHITE  OF   CINNAMOYLPOTASSIUM.     Per- 

C18  H7  K  02,  2  S  02  manent.  Soluble  in  cold, 
decomposed  by  boiling  wa- 
ter. Almost  insoluble  in  concentrated  aqueous 
solutions  of  the  alkaline  sulphites.  Very  spar- 
ingly soluble  in  cold  alcohol  or  spirit.  Easily 
soluble  in  boiling  alcohol.  Insoluble  in  ether. 
(Bertagnini.) 

SULPHITE  OF  CINNAMOYLSODIUM.  Soluble 
in  boiling  alcohol.  (Bertagnini.) 

SULPHITE  OF  COBALT. 

I.)  mono.  Almost  insoluble  in  water.  Insolu- 
Co  O,  S  02  +  5  Aq  ble  in  alcohol.  (Muspratt.) 

II.)  [?]  "basic."  Partially  soluble  in  water, 
becoming  more  and  more  basic  by  washing.  (Ber- 
thier, Ann.  Ch.  et  Phys.,  (3.)  7.  79.) 

SULPHITE  of  dinoxide  OF  COPPER.  Decom- 
Cu20,  S02  -f-2  Aq  poses  gradually  in  moist  air. 
Scarcely  at  all  soluble  in  water. 
Soluble  in  sulphurous  and  chlorhydric  acids,  and 
in  ammonia-water.  Sulphuric  acid,  even  when 
dilute  and  cold,  decomposes  it  instantly.  (Ber- 
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tliier,  Ann.  Ch.  et  Phys.,  (3.)  7.  80.)  Decomposed 
by  boiling  with  water. 

SULPHITE  of  protoxide  OF  COPPER.     The  aque- 
ous solution  of  this  salt  decomposes  spontaneously 


SULPHITE  OP  DUMASIN  &  OF  SODIUM.    Read- 


C,2  H9  NaO2,  2  S  O2  +  6  Aq 


by  boiling  water.     (Fittig.) 


ily    soluble    in    water. 
Decomposed    at    once 


on  standing,  especially  if  exposed  to  solar  light, 
and  very  rapidly  on  heating.     (Berthier,  he.  cit.) 

SULPHITE  of  dinoxide  Sf  of  protoxide  OF  COP- 
PER. 

I.)  Red  salt.     Insoluble  in  water,  in  sulphurous 

Cu2  0,  S  02  •,  Cu  0,  S  02  +  2  Aq    or  acetic  acids,  or  in 

solutions  of  the  oxy- 

salts  of  copper.     (Pe'an  de  St.  Gilles,  Ann.  Ch.  et 
Phys.,  (3.)  42.  24.) 

II.)    Yellow  salt.     Insoluble  in   water.     Easily     p^        /3  \       .. 
Cu,  0,  S  0, ;  Cu  0,  S  0,  +  5  Aq     soluble    in    sulphu-    '     o    ' 

rous      and      acetic        SULPHITE  OF  ETHYLACETYL  SODIUM. 

acids.     It  is  also  dissolved,  especially  when  re-    c*>  H9  Na  02,  2  S  02  +  3  Aq    soluble  in  water, 
cently  prepared  and  still  moist,  in   aqueous  solu-  j  "8*J 

tions  of  the  oxysalts  of  copper.  When  boiled  with  !  SULPHITE  OF  GLUCINA.  Hydrate  of  glucina 
pure  water  it  is  decomposed  in  an  irregular  man-  G12O8, 3  S  O2  is  readily  soluble  in  cold  sulphurous 
ner,  but  when  boiled  with  water  which  contains  a 


SULPHITE  OF  ETHYL. 
I.)  acid.     Vid.  Ethyl  Sulphurous  Acid. 
C<  *Jj>  |  02, 2  S  02 

II.)    normal.      Very    sparingly    soluble,    with 

(Ethyl  Sulphite  of  Ethyl.)    decomposition,    in   water. 

C4  H6o,  SO,  Soluble  in  all  proportions 

in  alcohol,  from  which  it 

is  precipitated  on  the  addition  of  water.     Soluble 
ether.     (Ebelmen    &   Bouquet,   Ann.    Ch.    et 


Very 
(Fit- 


little  sulphurous  acid  it  is  rapidly  converted  into 
the  red  salt  (No.  I.).  Soluble  in  ammonia-water, 
and  in  chlorhydric  acid  with  decomposition. 
(Pe'an  de  St.  Gilles,  Ann.  Ch.  et  Phys.,  (3.)  42. 
25.) 

SULPHITE  of  dinoxide  $*  of  protoxide  OF  COP- 
2  (Cu2  O,  S  02)  ;  Cu  0,  S  O2  ;  K  0,  S  02  +  6  Aq     PER 

OF 


acid,  and  this  solution  does  not  be- 
come troubled  when  boiled.  (Berthier,  Ann.  Ch. 
et  Phys.,  (3.)  7.  pp.  75-83.) 

SULPHITE   OF   GLYOXALAMMONIUM.    Easily 
C4  H12  N2  S4  016  =  C4  H2  02»  *  Q4,  4  S  02  +  2  Aq    s°lu- 

b  1  e 
i     n 

water,  especially  if  it  be  hot.    Insoluble  in  alco- 
hol.    (Debus,   Ann.    Ch.  u.   Pharm.,  102.   20.) 


4,  2 

"  C4  (N  H4)2  04,  4  S  02  +  2*  Aq  "(of  Debus) 


POTASH.    Insoluble  in  water,  and  in  weak  acids,  i  The  aqueous  solution  is  partially  decomposed  by 
SULPHITE  of  protoxide  OF  COPPER  &  OF  HER-    ^"g  continued  boiling. 


CuO,  S  02  ;  Hg  O,  S02    CURT.     Soluble    in   water 
in  all  proportions,  the  solu- 

tion undergoing  decomposition  when  boiled.  De- 
composed by  alcohol.  (Pe'an  de  St.  Gilles,  Ann. 
Ch.  et  Phys.,  (3.)  42.  40.) 

SULPHITE  of  dinoxide  OF  COPPER  &  OF  POT- 
ASH. 

I.)  Decomposed    by    long  continued    washing 
Cu2  0,  S  02  -,  2  (K  0,  S  02)    with  water.    (Chevreul.) 

IT.)  Soon  decomposes  in  the  air. 
Cu2  0,  S  02  ;  8  (K  0,  S  02)  +  16  Aq 

SULPHITE  of  protoxide  OF  COPPER  &  OF  POT- 
ASH.    Insoluble  in  water. 

SULPHITE  of  dinoxide  OF  COPPER  &  OF  SODA. 
Cu2  0,  S  02  ;  5  (Na  0,  S  02)  +  38  Aq     Soluble   in  wa- 

ter.     When 

added  to  the  aqueous  solution,  alcohol  precipitates 
a  sirupy  layer  of  the  salt.  (Muspratt.) 

SULPHITE      OF     CUMOYL("  Cumyl  ")AMMO- 


GLYOXALBARIUM.     Very  dif- 

Ha  2|"  }  04,  4  S  02  +  7  Aq 
"  C4  Ba2  04,  4  S  02  +  9  Aq(of  Debus) 


NIUM.     Soluble  in  boiling,  less  soluble  in  cold    water. 


SULPHITE    OF 
C4H9Ba2S4021  =  C< 

ly  sol- 
uble 

in  cold,  tolerably  easily  soluble  in  boiling  water. 

(Debus,  loc.  cit.) 
SULPHITE  OF  GLYOXALSODIUM.    Easily  sol- 

C4  H6  Na2  S4018  =  C4  H202»  j  o4,  4  S02  4-  4  Aq  «  b  1  e 
"  C4  Na2  04.  4  S  02  4-  6  Aq»(of  Debus) 

ter.  Soluble  in  dilute,  but  insoluble  in  absolute 
alcohol.  (Delus,  loc.  cit.) 

SULPHITE  OF  GOLD  &  OF  POTASH.  Kno\vn 
only  in  aqueous  solution.  (Berzelius,  Lehrb.) 

SULPHITE  OF  GOLD  &  OF  SODA.  Soluble  in 
water.  Insoluble  in  alcohol. 

SULPHITE  OF  HARMALIN.  Readily  soluble  in 
water. 

SULPHITE  OF  HARMIN.     Readily    soluble    in 


alcohol.     (Bertagnini.) 

SULPHITE  OF  CUMOYLPOTASSIUM.  Soluble, 
without  decomposition,  in  water  containing  a 
small  quantity  of  a  bisulphite  ;  but  insoluble  in 
concentrated  solutions  of  the  alkaline  bisulphites. 
(Bertagnini.) 

SULPHITE  OF  CUMOYLSODIUM.    Insoluble  in 

C-jo  Hn  Na  02,  2  S  02  -H  4  Aq  cold,     decomposed    by 

boiling  water.   (Trapp.) 

Soluble  in  hot,  less  soluble  in  cold,  very  dilute 
alcohol.  Insoluble  in  ether.  Soluble  in  a  very 
dilute  aqueous  solution  of  bisulphite  of  soda,  but 
the  solution  is  very  readily  decomposed  when 
boiled.  Insoluble  in  concentrated  solutions.  (Ber- 
tagnini.) 

SULPHITE  OF  DIDYMIUM.  Insoluble  in  wa- 
Di  0,  S  02  +  2  Aq  ter.  Soluble  in  a  cold  aqueous 
solution  of  sulphurous  acid, 
from  which  it  is  precipitated  on  the  application 
of  heat,  redissolving  on  cooling.  (Marignac, 
Ann.  CJi.  et  Phys.,  (3.)  38.  167.) 


SULPHITE  OF  IRIDIUM  &  OF  POTASH.  Spar- 
Ir  0,  2  S  02 }  3  (K  0,  S  02),  &  +  5  Aq  ingly  soluble  in 

water.  Readily 

soluble  in  chlorhydric  acid.  More  soluble  in  an 
aqueous  solution  of  caustic  potash  than  in  water. 
(Glaus.) 

SULPHITE  of  protoxide  OF  IRON.  Exceedingly 
Fe  0,  S  02  -f-  3  Aq  easily  decomposed  when  ex- 
posed to  the  air.  Sparingly 
soluble  in  water.  Easily  soluble  in  sulphurous 
acid.  (Fordos  &  Gelis,  Ann.  Ch  et  Phys.,  (3.) 
8.351.)  Insoluble  in  alcohol.  (Koane.)  . 

SULPHITE  of  sesquioxide  OF  IRON. 

I.)  Decomposes  in  the  air  to  sulphate.     Very 

Fe2  03,  S  02  +  6  or  7  Aq     sparingly  soluble  in  water. 

Soluble    in    dilute    acids. 

After  having  once  become  dry,  it  is  no  longer 
soluble  in  water,  and  is  permanent  in  the  air. 
(Koane.)  Sparingly  soluble  in  cold,  easily  sol- 
uble, with  decomposition,  in  warm  sulphurous 
acid.  (Kcene.) 
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II.)  basic.  Soluble  compounds  as  basic  as 
Fe0  O3,  2  S  02  may  be  obtained.  (Ordway,  Am. 
J.  ~Sci.,  1858,  (2.)  26.  202.)  Insoluble  in  alcohol. 
(Berzelius.) 

SULPHITE  OF  IRON  &  OF  POTASH. 

I.)  Ppt. 
Fe«  O3,  S  0, ;  K  0,  2  S  02 

II.)   Ppt. 
Fe2  03,  S  02 ;  2  (K  0,  S  02)  +  5  Aq 

SULPHITE    OF    LEAD.      Insoluble   in    water. 
Pb  O,  S  O,    Decomposed  by  chlorhydric,  sulphuric, 
and  nitric  acids.     Sparingly  soluble  in 
sulphurous  acid. 

Far  more  insoluble  than  the  sulphate  ;  indeed 
it  is  one  of  the  most  insoluble  salts  known. 
(Gregory,  Rep.  Br.  Assoc.,  1850,  p.  45.) 

SULPHITE  OF  LIME.  Slowly  effloresces.  Sol- 
CaO,  S  02  +  2  Aq  uble  in  800  pts.  of  cold  water  ; 
100  pts.  of  water  dissolving 
0.125  pt.  of  it.  (Berzelius.)  Readily  soluble  in 
sulphurous  acid,  forming  bisulphite  of  lime,  which 
is  slowly  efflorescent,  and  much  more  soluble  in 
water.  (Schubarth,  Tech.)  Scarcely  more  solu- 
ble in  water  than  the  sulphate ;  it  dissolves  in 
tolerably  large  quantity  in  sulphurous  acid,  hut 
on  boiling  this  solution  it  separates  out  again  for 
the  most  part.  (Berthier,  Ann.  Ch.  et  Phys.,  (3.) 
7.75.) 

SULPHITE  OF  LITHIA.     Soluble  in  water.     In- 
LiO,  SOj+6Aq    soluble  in  alcohol.     Soluble  in 
sulphurous  acid. 

SULPHITE  OF  MAGNESIA. 

I.)  mono.  Decomposes  in  the  air.  Difficultly 
Mg  0,  S  02  +  3  Aq  &  6  Aq  soluble  in  water.  ( Mus- 
pratt.} Soluble  in  sul- 
phurous acid.  Soluble  in  water,  from  which  it  is 
precipitated  by  spirit  of  wine.  Decomposed  by 
vinegar  and  other  acids.  (Bergman,  Essays,  1. 
442.) 

II.)  acid.    Efflorescent.     Soluble  in  20  pts.  of 

MgO,  2S02    water  at  16°,  and  in  far  less  boiling  cold",  readily  solu- 

water.     (Fourcroy  &  Vauquelin.)         ble  in   boiling   water.     Soluble    in   an   aqueous 

SULPHITE  OF  MANGANESE.  Permanent.  Spar-    solution  of  sulphite  of  soda.     Insoluble  in   cold 
Mn  0,  S  02  +  2  Aq    ingly  soluble  in  water.     ( Ber-    alcohol.     (Bertagnini.) 

thier,   Ann.   Ch.  et  Phys.,  (3.)  |      SULPHITE  OF  NITROHARMALIN.    Very  spar- 
7.  78.)     Although  difficultly  soluble  in  water,  it  |  ing]y  soluble  in  cold  water,  and  even  more  diffi- 


SULPHITE OF  MERCURY  &  OF  SODA. 

I.)  More  soluble  in  water  than  the  correspond- 
Hg  0,  S  02  5  Na  0,  S  02  +  Aq  ing  potash  salt.  De- 
composed by  boiling 
water.  (Idem,  loc.  cit.} 

II.)  Much  more  soluble  in  water  than  the  pre- 
2  (Hg  0,  S  02) ;  Na  0,  S  02  +  Aq  ceding  salt  (No.  I.). 
Decomposed  by 
boiling  water.  (Idem,  loc.  cit.,  pp.  90,  94.) 

SULPHITE  OF  MESITYLAMMONIUM,  &c.  Vid. 
Sulphite  of  AcetoneAmmonium,  &c. 

SULPHITE  OF  NICKEL. 

I.)  mono.  Insoluble  in  water.  Easily  soluble 
NiO,  S02+4  Aq&6  Aq  in  sulphurous  acid,  and, 
with  decomposition,  in 
chlorhydric  acid.  (Muspratt.) 

II.)  [?]  "basic."  Partially  soluble  in  water, 
becoming  more  and  more  basic  when  washed  with 
water.  (Berthier,  Ann.  Ch.  et  Phys.,  (3  )  7.  79.) 

SULPHITE  OF  NITRIC  OXIDE  &  POTASH. 
N  02,  K  0,  S  02  Easily  soluble  in  water,  but  the 
solution  decomposes  on  standing. 
Insoluble  in  alcohol.  (Pelouze.) 

SULPHITE  OF  NITRIC  OXIDE  &  SODA.  Re- 
N  02,  Na  0,  S  02  sembles  the  corresponding  pot- 
ash compound,  but  is  more  solu- 
ble in  water.  (Pelouze.) 

SULPHITE  OF  NiTRoBENZoiCYL("Benzoyl") 

C14  Hn  N2  S2  01S  =  Cu  H4  (N  04) )     AMMONIUM. 

N  H4  $      Readily    soluble 

02, 2  S  02  -j-  3  Aq  in   cold,  decom- 

posed by  boiling 

water.  Very  sparingly  soluble  in  cold,  easily 
soluble  in  boiling  alcohol.  Very  abundantly  sol- 
uble in  a  hot,  less  soluble  in  cold  aqueous  solu- 
tion of  bisulphite  of  ammonia.  (Bertagnini.) 

SULPHITE  OF  NITROBENZOICYLSODIUM.   Ef- 


crystallizes  out  only  after  the  lapse  of  some  time, 
resembling  in  this  respect  ordinary  phosphate  of 
ammonia  and  magnesia.     (Heeren,  Pogg.  Ann., 
1826,  7.  63  [note].)     Insoluble  in  water,  or  alco- 
hol.    (John.)     Or  in  ether.     (Muspratt.)     Easily 
soluble  in  sulphurous  acid.     (Berthier,  loc.  cit.) 
SULPHITE  OF  MERCURY. 
I.)    bi.      Tolerably    easily    soluble    in    water. 
HzO,  2  SO,  +  Aq     (Wicke,  Ann.   Ch.  u.  Pharm., 

95.  176.) 

II.)  basic.  Decomposed  when  boiled  with  wa- 
ITg  0,  S  02  +  2  Hg  0,  S  02  ter.  Soluble  in  great 
(in  varying  proportions)  part  in  aqueous  solu- 

tions  of  the  alkaline  sul- 
phites, with  partial  decomposition ;  also  soluble  in 
solutions  of  the  alkaline  cyanides,  and  in  cold 
chlorhydric  acid.  (Pean  de  St.  Gilles,  Ann.  Ch. 
et  Phys.,  (3.)  36.  84.) 

III.)  Consists,  according  to  Pean  de  St.  Gilles 
(loc.  cit.,  p.  82),  of  a 
mixture  of  Hgi  O, 
SO3&HgO,  S  O2- 

SULPHITE     OF    MERCURY    &    OF    POTASH. 

Hg  0,  S  02 ;  K  0,  S  02  +  Aq     Sparingly    soluble    in 

Cold,    decomposed    by 

boiling  water.     (Pean  de  St.  Gilles,  loc.  cit.,  pp. 
90,  93.) 


2Hg2  0,3S02;  3HgO,4S02 
(of  llammelsberg) 


cultly  soluble  in  water  acidulated  with  sulphurous 
acid. 

SULPHITE  OF  NITROSALICOYL("  Salicyl") 
AMMONIUM. 

SULPHITE  OF  NITROSALICOYLPOTASSIUM. 
More  soluble  than  the  corresponding  sodium 
compound. 

SULPHITE  OF  NITROSALICOYLSODIUM.  Sol- 
uble in  water.  Insoluble  in  alcohol.  (Bertag- 
nini.) 

SULPHITE  OF  CENANTHOYLAMMONIUM.  Spar- 

C14  H13  (N  H4)  02, 2  S  02    ingly     soluble    in    water. 

Slowly     decomposed     by 

cold  water,  but  quickly  by  hot  water  and  by 
acids.  Sparingly  soluble  in  cold,  somewhat  more 
soluble  in  hot  alcohol.  (Bertagnini ;  Tilley.) 

SULPHITE  OF  (ENANTHOYLPOTASSIUM.  Sol- 
uble in  a  warm  aqueous  solution  of  bisulphite  of 
potash,  and  in  alcohol.  (Bertagnini.) 

SULPHITE    OF  CENANTHOYLSODIUM.     Read- 

C14  H13  Na  02,  2  S  02  +  4  Aq    ily  soluble  in  cold,  and 

very   soluble,   without 

alteration,  in  warm  water.  Almost  insoluble 
in  cold,  readily  soluble  in  warm  alcohol.  (Ber- 
tagnini.) Soluble  in  an  aqueous  solution  of  bi- 
sulphite of  soda.  (Bouis.) 


SULPHITES. 
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SULPHITE  OF  OSMIUM  &  OF  POTASH.     Spar- 

OsO,  2S02;  3(KO,  S02)  +  5  Aq     ingly    soluble   in 

water.      (Glaus.) 

SULPHITE  OF  PICOLIN.  Soluble  in  all  pro- 
portions in  water.  ( Unverdorben.) 

^'SULPHITE  OF  PLATiN(oMs)fo'AMiN.  Easily 
XT  S  TT  Pt  n  o  a  n  soluble  in  water,  from  which 

.Wo    \   lift    •    It    (jm    £4   fe    UA  •  •  •  • 

z  (    (  it  is  precipitated  on  the  ad- 

dition of  alcohol.  Not  pre- 
cipitated by  caustic  alkalies  or  soluble  metallic 
sulphides.  (Liebig,  Ann.  C/i.  u.  Pharm.,  23.  23 ; 
Bceekmann,  Ibid.,  42.  316  (note).) 

SULPHITE  OF  PLATIN(OMS)&JAMIN  &  OF  PLA- 
TIN(OUS)  AMMONIUM. 

I. )  Scarcely  at  all  soluble  in  cold  water.  Solu- 
N  (^.0,80,5  Na|H6.PtO,SOa+2Aq  blgeQ  Ul 

of  boil- 
ing water.  (Peyrone,  Ann.  Ch.  u.  Pharm.,  61. 
181.) 

II.)  Insoluble  in  cold,  very  sparingly  soluble 
a(N{g.O,SOf);NtjH-.0,HO,2SOa  j"^ 

ter.  In- 
soluble in  alcohol.  (Peyrone,  Ann.  Ch.  u.  Pharm., 
61.  178.) 

SULPHITE  of  protoxide  OF  PLATINUM.  Known 
only  in  aqueous  solution,  and  in  combination. 
(Berzelius,  Lehrb.) 

SULPHITE  of  binoxide  OF  PLATINUM.     Easily 

Pt02,2SO2   soluble  in  water,  and  alcohol.     It  is 

not  decomposed  either  by  chlorhydric 

or  sulphuric  acid.     (Doebereiner.)     With  alkaline 

sulphites  it  forms  double  salts. 

SULPHITE  of  protoxide  OF  PLATINUM  &  OF  Po- 
PtO,2S02;3(KO,S02)  +  2£Aq  TASSiUM.      Soluble 
in  an  aqueous  solu- 
tion of  sulphite  of  potash. 

SULPHITE  OF  PLATINUM  &  OF  SODA. 

I.)  Tolerably  easily  soluble  in  water.  (Litton 
Pt  0,  s  02 ;  Na  0,  S  02  +  Aq  &  Schnedermann. )  In- 
soluble in  a  solution 
of  chloride  of  sodium. 

II.)  Slightly  soluble  in  cold,  somewhat  more 
Pt  0,  S  02 ;  3  (Na  0, S  02)  soluble  in  hot  water.  Sol- 
uble in  an  aqueous  solu- 
tion of  cyanide  of  potassium,  and  in  boiling  so- 
lutions of  the  sulphides  of  ammonium  and  of 
potassium.  Insoluble  in  alcohol,  or  in  solutions 
of  the  chlorides  of  sodium,  ammonium,  or  barium, 
or  of  nitrate  of  silver.  Other  salts  do  not  inter- 
fere with  its  solubility  in  water.  Soluble,  with 
decomposition,  in  acids.  Not  decomposed  by 
boiling  aqueous  solutions  of  caustic  potash  and 
soda.  ( Litton  &  Schnedermann.) 

SULPHITE  OF  POTASH. 

I.)  mono.  Deliquescent.  Easily  soluble  in  wa- 
K  0,  S02  +  2Aq  ter.  Very  sparingly  soluble  in 
alcohol.  Alcohol  precipitates  it 
from  the  aqueous  solution.  (Muspratt.)  Solu- 
ble in  1  pt.  of  cold,  and  in  much  less  hot  water. 
(Fourcroy.)  Much  less  soluble  than  the  sulphites 
of  soda  or  of  ammonia.  (Pean  de  St  Gilles,  Ann. 
Ch.  et  Phys.,  (3.)  36.  83.)  Insoluble  in  commer- 
cial acetate  of  ethyl.  (Casaseca,  C.  R.,  1850,  30. 
821.) 

II.)  bi. 

a  =  anhydrous.  Permanent.  Slowly  soluble  in 
K  0,  2  S  02  water.  Very  sparingly  soluble  in  al- 
cohol. Insoluble  in  ether.  (Mus- 
pratt.) 


I      b  =  hydrated.     Insoluble  in  absolute  alcohol. 
K  0,  H  0,  28  02 

SULPHITE    OF  POTASH   &    OF    RUTHENIUM. 
KO,  S02;  RuO,  SOz     Sparingly  soluble  in  water. 
(Claus.) 

SULPHITE  OF  POTASH  &  OF   SILVER. 

SULPHITE  OF  PROPIONAMMONIUM.  Very 
soluble  in  water.  (Limpricht,  Ann.  Ch.  u.  Pharm., 
94.  328.) 

SULPHITE    OF   PROPIONPOTASSIUM.     Insolu- 
C10  H9  K  02,  2  S  02  +  3  Aq     ble,    or    very    sparingly 
soluble,   in   an    aqueous 
solution  of  bisulphite  of  potash.     (Idem.) 

SULPHITE    OF  PROPIONSODIUM.      Insoluble, 
C10  H9  Na  02,  2  S  02  +  3  Aq    or  very  sparingly  solu- 
ble, in  an  aqueous  solu- 
tion of  bisulphite  of  soda.     (Idem.) 

SULPHITE  OF  RuTorL("  Rutyl")AMMONiUM. 

C20  H19  (N  H4)  02, 2  S  0,  +  4  Aq     Soluble    in     water, 

but  the  solution   is 

easily  decomposed.  Soluble  in  warm  spirit.  More 
soluble  in  cold  alcohol  than  the  sulphite  of  cenan- 
thoylammonium.  (Bertagnini.)  Insoluble  in  wa- 
ter. Readily  soluble  in  boiling  alcohol.  (Wag- 
ner.) 

SULPHITE  OF  RUTOYLPOTASSIUM.  Toler- 
ably soluble  in  boiling,  less  soluble  in  cold  alco- 
hol. (Bertagnini.) 

SULPHITE  OF  RUTOYLSODIUM.  Soluble  in 
boiling  alcohol. 

SULPHITE  OF  SALICOYL("  Salicyl")AMMO- 
NIUM.  Soluble  in  warm,  less  soluble  in  cold 
water.  (Bertagnini.) 

SULPHITE  OF  SALICOTLPOTASSIUM.    Readily 
Cu  H5  K  04,  2 S  02  +  2  Aq    soluble  in  cold,  decom- 
posed by  boiling  water. 

Easily  soluble  in  warm,  less  soluble  in  cold  alco- 
hol. Decomposed  by  acids,  and  by  alkaline  solu- 
tions. (Bertagnini.) 

SULPHITE    OF     SALICOYLSODIUM.      Readily 
C14  H5  Na  04,/2  S  03  +  Aq     soluble  in  water.     Solu- 
ble, with  partial  decom- 
position, in   boiling   alcohol.     Soluble  in   warm 
hydride  of  salicyl.     (Bertagnini.) 

SULPHITE  OF  SILVER.  Permanent.  Very 
Ag  0,  S  02  slightly  soluble  in  water.  (Muspratt.) 
Insoluble  in  water,  and  almost  insolu- 
ble in  sulphurous  acid.  It  is  not  decomposed  by 
acetic  acid,  but  the  strong  acids  expel  sulphurous 
acid  from  it.  Easily  soluble  in  ammonia-water. 
Decomposed  when  boiled  with  water,  or  heated  to 
100°  in  the  air.  (Berthier,  Ann.  Ch.  et  Phys., 
(3.)  7.  82.)  Soluble  in  aqueous  solutions  of  the 
alkaline  sulphites,  forming  double  salts  which 
easily  decompose. 

Readily  soluble,  with  decomposition,  in  aqueous 
solutions  of  the  soluble  hyposulphites.    (Herschel, 
Edin.  Phil.  Journ..  1819,  1.  397.) 
SULPHITE  OF  SILVER  &  OF  SODA. 
SULPHITE  OF   SODA. 

I.)  mono.     Efflorescent.     Soluble   in  4  pts.   of 
Na  0,  S  02  -f-  8  Aq    water  at  15°,  with  reduction  of 
temperature    (Dumas),  and   in 
less   than    1    pt.   of   boiling  water.     (Fourcroy.) 
Its  maximum  solubility  is  at  33° ;   it  being  less 
soluble  at  higher  temperatures.     (Mitscherlich.) 
Soluble  in  about  7.07  pts.  of  water  at    0° 
3.49  "  20° 

"  2.02  "  40° 

(Kremers,  Pogg.  Ann.,  99.  50.) 
Much   more   soluble   than  sulphite  of  potash. 
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SULPHOBENZOATES. 


(Pe'an  de  St.  Gillcs,  Ann.  Ch.  et  Phys.,  (3.)  36. 
83.)  Insoluble  in  commercial  acetate  of  ethyl. 
(Casaseca,  C.  R.,  1850,  30.  821.)  Insoluble  in 
alcohol. 

II.)  bi.  Tolerably  easily  soluble  in  water. 
Na  0,  2  S  Oj  +  10  Aq  "Less  soluble  in  water  than 
bicarbonate  of  soda.  Insol- 
uble in  weak  alcohol. 

SULPHITE  OF  STRONTIA.  Slowly  decomposes 
Sr  0,  S  0,  when  exposed  to  the  air.  Scarcely  at 
all  soluble  in  water.  Soluble  in  sul- 
phurous acid.  (Muspratt.)  Almost  insoluble  in 
water.  Very  sparingly  soluble  in  sulphurous  acid. 
(Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  75.) 

SULPHITE  OF  SULPHIDE  OF  ETHYL.  Insol- 
(Suiphite  ofSutphEthyl.  uble  in  water.  Easily 

Hyposulphite  of  Etkyiene.)  soiuble  in  alcohol,  and 
<-4H5S,S02  ether. 

SULPHITE  OF  TELLURMETHYL. 

SULPHITE  of  protoxide  OF  TIN. 

I. )  Soluble  in  water.    [ Y.] 

II.)  basic.  Ppt.  Decomposed  by  boiling  with 
water.  (Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  81.) 

SULPHITE  OF  TOLUIDIN. 

SULPHITE  of  protoxide  OF  URANIUM.  Insolu- 
2  Ur  0,  S  0,  +  2  Aq  ble  in  water.  Readily  soluble 
in  acids.  Easily  soluble  in 
sulphurous  acid,  but  is  reprecipitated  as  the  solu- 
tion is  evaporated.  (Rammelsberg.)  The  sul- 
phurous acid  solution  rapidly  oxidizes  when  ex- 
posed to  the  air.  (A.  Girard,  C.  R.,  34.  22.) 

SULPHITE  of  sesquioxide  OF   URANIUM. 

I )  normal.      Permanent.     Insoluble   in    water. 

Ur,  03,  S  02  -|-  3  Aq or  4  Aq       (Muspratt.)        Soluble 

both   in    aqueous    and 

alcoholic  solutions  of  sulphurous  acid,  from  which 
solutions  it  is  precipitated  on  boiling.  (A.  Gi- 
rard, C.  R.,  1852,  34.  23.) 

II.)  basic,  granular.  Precipitated  on  boiling  a 
solution  of  carbonate  of  ammonia  and  of  uranium 
in  sulphurous  acid,  or  on  boiling  a  mixture  of 
sulphite  of  ammonia  and  a  salt  of  uranium,  but 
is  not  precipitated  in  the  cold.  (Berthier,  Ann. 
Ch.  et  Phys.,  (3.)  7.  76  ;  compare  Girard,  he.  cit.) 

SULPHITE  OF  VALEROYL("  Valeryl  ")AMMO- 
C10H8(NH4)02,2S02  NIDM. 

SULPHITE  OF  VALEROYLSODIUM.     Sparingly 

C,0  Ha  Na  0-j,  2  S  02  +  3  Aq     soluble    in    cold    water, 

more  readily  soluble  in 

water  at  70°  i®  80°,  hut  is  decomposed  at  higher 
temperatures.  Almost  insoluble  in  anhydrous 
alcohol,  and  in  ether.  (Parkinson.) 

SULPHITE  OF  YTTRIA.  Insoluble  in  water. 
Y  0,  S  0,  Sparingly  soluble  in  sulphurous  acid. 
(Berlin.)  Hydrate,  or  carbonate,  of 
yttria  is  soluble  in  sulphurous  acid,  but  if  this 
solution  is  boiled  the  yttria  is  completely  precipi- 
tated as  a  subsulphite,  which  is  entirely  insoluble 
in  water,  but  soluble  in  sulphurous  acid.  (Ber- 
thier, Ann.  Ch.  et  Phys.,  (3.)  7.  75.) 

SULPHITE  OF  ZINC.  Sparingly  soluble  in 
ZnO, SO,  +  2Aq  water.  Insoluble  in  alcohol. 
(Fourcroy  &  Vauquelin.)  Spar- 
ingly soluble  in  water.  (Fordos  &  Gelis,  Ann. 
Ch.  et  Phys..  (3.)  8.  350.)  Easily  soluble  in  sul- 
phurous acid.  (Berzelius,  Lchrb.)  Oxide  of  zinc 
is  soluble  in  sulphurous  acid,  and  if  this  solution 
is  boiled  it  deposits  a  "sub  "sulphite  of  zinc, 
whifh  appears  to  decompose,  and  become  less  and 
>luble  when  the  ebullition  is  long  continued. 
But  solutions  of  the  salts  of  zinc  are  not  precipi- 


tated on  the  addition  of  sulphite  of  ammonia, 
even  on  boiling.  (Berthier,  Ann.  Ch.  et  Phys.,  (3.) 
7.  81.) 

SULPHITE  OF  ZIRCONIA. 

I.)  mono.  Insoluble  in  water.  Slightly  soluble 
Zr203,  3  S  02  in  sulphurous  acid,  from  which  it  is 
reprecipitated  when  the  solution  is 
boiled.  [Compare  Oxide  of  Zirconium(hydrated).] 
Soluble  in  an  aqueous  solution  of  sulphite  of  am- 
monia, from  which  hydrate  of  zirconia  is  precipi- 
tated on  boiling.  (Berzelius,  Lehrb.) 

SuLPHoAMYLOLic  ACID.     Vid.  AmylSulphu- 
rous  Acid. 
SuLPHoBENZAMic    ACID.      Scarcely    at    all 

c,«  HT  N  s,  o,  =  N  t  £•  ".  o.  •  s.  °."  :  o,  a  o 


more 

soluble  in  boiling  water  ;  more  readily  soluble  in 
alcohol,  and  ether. 

SULPHOBENZAMATE  OF  AMMONIA.    Soluble  in 

water. 

SULPHOBENZAMATE  OF  BARYTA.  Soluble  in 
C14  H«  Ba  N  S2  08  +  4  Aq  water. 

SULPHOBENZAMATE  OF  ETHYL.  Easily  sol- 
C14H6(C4H5)NS208  uble  in  hot  alcohol,  and 
ether  ;  less  soluble  in  boiling 
water. 

SULPHOBENZAMATE  OF  SILVER.  Tolerably 
C14  Hfl  Ag  N  S2  08  +  2  Aq  easily  soluble  in  hot  water. 

"  SuLPHoBENZAMiD."  Vid.  SulphoBenzoyl- 
amid. 

SULPHOBENZAMID.  Nearly  insoluble  in  cold, 
(Sulpha  Benzoylamide.)  easily 

C14  H8  N2  S2  06  =  N2  J  £1*  H*  °a  (S*  °*)"  &  +  2  Aq  S  ol  U  - 

ble  in 

hot  water.  Sparingly  soluble  in  cold  alcohol  ; 
readily  soluble  in  hot  alcohol,  either  hydrated  or 
anhydrous.  (Limpricht  &  v.  Uslar,  Ann.  Ch.  u. 
Pharm.,  102.  253.) 

SuLPHoBENzANiLiD.  Vid.  cfrPhenylSulpho- 
Benzoylfo'amid. 

SuLPHoBENZENE.     Vid.  SulphoBenzid. 

SuLPHoBENZio.  Very  sparingly  soluble  in 
(RulphoHemole.  Sulpha  Benzen.  Phenyl-  water.  Sol- 
thionoxyde.  Phtnylide  of  SulphoPhenyl.)  ujije  jn  Rj_ 

204=c«H^2j(  Cohol,    and 

ether.    Sol- 

uble in  somewhat  concentrated  acids,  from  which 
it  is  precipitated  on  the  addition  of  water.  Insol- 
uble in  aqueous  solutions  of  the  alkalies.  (Mit- 
scherlich.) 

Scarcely  at  all  soluble  in  water.  Sparingly  sol- 
uble in  cold,  more  readily  soluble  in  hot  spirit. 
Soluble,  without  decomposition,  in  warm  dilute  ni- 
tric acid  ;  decomposed  by  concentrated  nitric  acid. 
Insoluble  in  hot  dilute  nitric  acid.  Soluble  in 
warm  dilute  sulphuric  acid,  separating  out  again 
unchanged  as  the  solution  cools.  Soluble,  with 
decomposition,  in  warm  concentrated  sulphuric 
acid.  (Gericke,  Ann.  Ch.  u.  Pharm.,  100.  207.) 

SuLPiioBENZiDic  ACID.  Vid.  PhenylSul- 
phurous  Acid. 

SuLPHoBENzoic  ACID.  Deliquesces  in  moist 
C14  H0  S2  010  =  C14  H4  02",  2  H  0,  2  S  03  air.  Solu- 

ble in  water. 
(Mitscherlich.) 

SULPHOBENZOATE   OF   BARYTA. 

I.)  normal.  Very  soluble  in  water.  (Mitscher- 
C14  H4  Ba2  S2  010  Kch;  Fehling.) 
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II.)  acid.     Permanent.     Soluble  in   20  pts.  of  I 
C14  H8  Ba  S2  010+  3  Aq     water  at  20°  ;  more  soluble 
in  warm  water.     (Mitscher- 
lich.) 

SULPIIOBENZOATE    OF     COBALT. 

SULPHOBENZOATE  of  protoxide  OF  COPPER. 

SULPHOBENZOATE    OF    ETHYL. 

I.)  normal.    Soluble  in  all  proportions  in  water; 

CM  H4  (C4  H0)2  S2  OH,     the  solution  undergoing  de- 

composition    when      boiled. 

Soluble  in  alcohol.     (Limpricht  &  v.  Uslar,  Ann. 

Ch.  u.  Pharm.,  102.  252.) 

II.)  mono.   Vid.  EthylSulphoBenzoic  Acid. 
C14H5(C4H5)S2010 

SuLPiioBENzoATE  of  protoxide  OF  IRON. 

SULPHOBENZOATE  OF  LEAD.    Readily  soluble 

C14  H4  Pba  S2  010  +  4  Aq     in    hot,  sparingly  soluble 

in  cold  water.    (Fehling.) 

SULPHOBENZOATE  OF  LIME. 

SULPHOBENZOATE  OF  MAGNESIA. 

SULPHOBENZOATE  OF  NICKEL. 

SULPHOBENZOATE  OF  POTASH. 

I.)  normal.     Deliquesces  in  moist  air. 

II.)  acid.     Efflorescent. 

SULPHOBENZOATE  OF  SILVER.  Readily  sol- 
C14  H4  Aga  S2  o10  +  2  Aq  uble  in  water. 

SULPHOBENZOATE  OF  SODA. 

SULPHOBENZOATE  OF  ZINC. 

SuLFHoBENzoENic  ACID.  Vid.  Toluenyl- 
Sulphurous  Acid. 

SuLPHoBENzoL.  Vid.  SulphoBenzid  ;  and 
also  Sulphide  of  Benzol. 

SuLPHoBENzoLic  ACID.  Vid.  PhenylSul- 
phurous  Acid. 

J5/SULPHOBENZOHC  AdD. 
(Bi  ThioBemolic  Acid.) 
^is  ^-n  ^4  ^12 

.6/SuLPHOBENZOLATE      OF     BARYTA.        Very 

C12  H4  Ba2  S4  012  readily  soluble  in  water,  from 
which  it  is  precipitated  on  the 
addition  of  alcohol.  (Buckton  &  Hofmann,  J. 
Ch.  Soc.,  9.  256.) 

SuLPHoBENzoViNic  ACID.  Vid.  EthylSul- 
phoBenzoic Acid. 

SuLPHoBiSMUTHATE  OF  X.  Vid.  Sulphide 
of  Bismuth  and  of  X. 

"  SuLPHoBENzoYLAMio.  Vid.  SulphoBenza- 
mid. 

SuLPHoBENZOYLAMiD.      Soluble    in    boiling 

(  Sulpha  Bemamid.)  water. 


SuLPHoBROMoBENzoLicAciD.     Vid.  Bromo- 
PhenylSulphurous  Acid. 

SULPHOBROMONAPHTHALIC     A  C  I  D.         Vi  d. 

BromoSulphoNaphthalic  Acid. 

SULPHOBROMOSALICYLOUS  ACID.     Vid.  Sul- 
phide of  BromoSalicene. 

SuLPHoBuTYLic  ACID.     Vid.  ButylSulphuric 
Acid. 

SULPHOBUTYRIC    AdD. 
C8  H8  S2  Oj0  =  C8  H6  S2  08,  2  H  0 

SULPHOBUTYRATE  OF  BARYTA.    Very  readily 
C8H6Ba2S2010    soluble  in  water;  somewhat  less 
soluble  in   alcohol.     (Buckton  & 
Hofmann,  J.  Ch.  Soc.,  9.  253.) 

SuLPHoCACODYLic  ACID.    Not  isolated. 
C4  H7  As  S4 


SULPHOCACODYLATE     OF     ANTIMONY.        May 

C12H,R  As3  Sb  S12     be  washed  with  alcohol. 

SULPHOCACODYLATE       OF       BlSMUTH.        Per- 

C12  H18  Ass  Bi  Sia     manent.      Insoluble     in     water. 
Scarcely  at  all  soluble  in  alco- 
hol, and  ether. 

SULPHOCACODYLATE  OF  CACODYL.  Vid.  Bi- 
Sulphide  of  Cacodyl. 

SULPHOCACODYLATE  OP  COPPER.  Insoluble 
C4  H6  Cu  As  S4  in  water,  alcohol,  ether,  or  dilute 

acids. 

SULPHOCACODYLATE  OF  GOLD.  Insoluble  in 
C4  H0  AU  As  S4  water,  alcohol,  ether,  or  chlorhy- 

dric    acid.     (Bunsen.) 

SULPHOCACODYLATE  OF  LEAD.     Permanent. 
C4H8PbAsS4     Insoluble  in  water,  and  nearly  in- 
soluble in  alcohol. 

SuLPHoCAMPHic  ACID.  Vid.  ThymylSul- 
phurous  Acid. 

SuLPiioCAMPHORic  ACID.    Extremely  solu- 

ri8  Ht«  S2  °i2  =  ci«  Hi4  °4>     ble  in  water;  the  anhy- 

2  H  0,  2  S  08  &  +  4  Aq  drous    acid    dissolving 

even  more  rapidly  than 

the  hydrated.  Very  soluble  in  alcohol,  either  ordi- 
nary or  absolute.  Soluble  in  ether.  Insoluble  in 
cold,  very  sparingly  soluble  in  warm  oil  of  tur- 
pentine. Insoluble  in  bisulphide  of  carbon,  either 
hot  or  cold.  Slowly  soluble  in  cold,  readily  solu- 
ble, without  decomposition,  in  boiling  nitric  acid. 
Soluble  in  cold  nitrous-nitric  acid.  Sparingly 
soluble  in  cold,  somewhat  more  soluble  in  hot 
chlorhydric  acid.  Sparingly  soluble  in  cold  con- 
centrated sulphuric  acid,  but  dissolves  readily 
when  this  is  gently  warmed,  decomposing  when 
strongly  heated.  ("Walter,  Ann.  Ch.  et  Phys.,  (3.) 
9.  186.)  All  of  the  salts  of  sulphocamphoric 
acid  are  soluble. 

SULPHOCAMPHORATE     OF     AMMONIA.        Very 

cis  Hu  (N  ^4)2  S2  °i2  +  2  Aq  soluble  in  water.  Spar- 
ingly soluble  in  alco- 
hol.    (Walter,  loc.  cit.,  p.  191.) 

SULPHOCAMPHORATE  OF  BARYTA.     Very  sol- 
C18H14  Ba2S2012    uble  in  water.     Sparingly  soluble 
in     alcohol.    (Walter,  loc.  cit.,  p. 
195.) 

SULPHOCAMPHORATE  OF  BARYTA  &  OF  COP- 
C18  H14  Ba  Cu  S2  0]2    PER.     Soluble  in  cold  water, 
the    solution    undergoing  de- 
composition when  heated. 

SULPHOCAMPHORATE    OF    COPPER.     Soluble 
C18  H14  Cu2  S2  018  +  1  Aq    in  water.     Insoluble  in  al- 
cohol.     (Walter,  loc.  cit., 
p.  198.) 

SULPHOCAMPHORATE  OF  LEAD.  Soluble  in 
C,8 H14  Pb2  S2  012  water.  Insoluble  in  alcohol. 

(Walter,  loc.  cit.,  p.  197.) 

SULPHOCAMPHORATE  OF   LIME.     Soluble  in 
C18  H14  Ca2  S2  012   water ;  less  soluble  in  alcohol.  t| 
SULPHOCAMPHORATE  OF  POTASH.     Very  sol- 
C18  H14  K2  S2  Oi2    uble  in  water.      Sparingly  solu- 
ble in  ordinary  alcohol ;  and  still 
less  soluble  in  absolute  alcohol.    Very  sparingly 
soluble  in  ether.     (Walter,  loc.  cit.,  p.  190.) 

SULPHOCAMPHORATE  OF  SILVER.  Soluble  in 
C18  H14  Ag2  S,  012  water,  though  less  so  than  any 
of  the  other  sulphocamphorates. 
Sparingly  soluble  in  cold,  and  a  little  more  solu- 
ble in  warm  alcohol.  (Walter,  loc.  cit.,  p.  198.) 

SuLPHoCAPRYLic  ACID.  Vid.  CaprylSul- 
phuric  Acid. 
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SULPIIOCARBONATES. 


SuLpnoCARBAMic   ACID.      Known    only    in    Slowly  absorbed,  with  combination,  by  bromine. 


(Sulfihitte  of  Hydrnztn  if  of  Sulpha  Carbam- 
inonium.  Hy  tiro  TliioSulpho  Cyanic  Acid. 
Hydro  TtiioSulplioPrussic  Acid. 

D^'.S,  HS 
H2 


C,  H3  N  S4  =  N 


a  q  u  e  o  us 
solutions  ; 
in  which  it 
quickly  de- 
composes. 

(Zeise.) 
Its  salts  were  called  sulphocyanhydrates  by  Ber- 

zelius. 

SULPHOCARBAMATE  OF  AMMONIA.     DcliqUBS 

C,  H2  (N  H4)  N  S4  cent.  Somewhat  abundantly 
soluble  in  water.  Very  slow- 
ly soluble  in  cold,  more  quickly  in  warm  alco- 
hol ;  still  more  slowly  soluble  in  ether,  and  not  at 
all  soluble  in  naphtha.  (Zeise.) 

"SOLPHOCARBAMATE       OF      AMYL."         Vid. 

Xanthamylamid. 

SULPIIOCARBAMATE    OF    BARIUM.       Soluble  in 

water,  and  alcohol. 

SOLPHOCARBAMATE  OF  CALCIUM.  Soluble 
in  alcohol,  and  water. 

SULPHOCARBAMATE     OF     COPPER.      Insoluble 

in  cold  water,  and  in  alcohol.  Slowly  decom- 
posed by  boiling  water. 

"  SULPHOCARBAMATE  OF  ETHYL."  Vid.  Hy- 
drate of  SulphoCarbonylEthylammonium. 

SULPHOCARBAMATE  OF  IRON.  Ppt.  Soon 
decomposed  in  contact  with  water. 

SULPHOCARBAMATE  OF  LEAD.  Ppt,  which 
C,H,  Pb  N  S4  soon  decomposes.  While  recently 
precipitated,  it  is  soluble  in  a  solu- 
tion of  nitrate  of  lead. 

Soluble  in  water.     (Laurent,  Method.,  p.  250.) 

SULPHOCARBAMATE  OF  MERCURY.  Ppt, 
soon  decomposing. 

SULPHOCARBAMATE  OF  POTASSIUM.  Soluble 
C,  H2  K  N  S4  in  water,  and  in  alcohol.  When  in 
aqueous  solution  the  salt  is  decom- 
posed at  a  temperature  below  the  boiling  point 
In  the  alcoholic  solution  decomposition  occurs 
after  standing  for  several  days.  (Zeise,  Schw., 
41.  192.) 

SULPHOCARBAMATE  OF  SILVER.    Ppt. 
Soluble  in  water.     (Laurent,  Method.,  p.  250.) 

SULPHOCARBAMATE  OF  ZINC.    Ppt 

SULPHOCARBANILID.  Vid.  cfrPhenylSulpho- 
Carbamid. 

SuLPHoCARBoMETHYLic  ACID.  Vid.  Oxy- 
SulphoCarbonate  of  Methyl. 

SULPHOCARBOMETHYLIC  ETHER.      Vid.    Oxy- 

SulphoCarbonate  of  Methyl. 

SuLPHoCARBoNAPHTHALiD.       Vid. 
thylSulphoCarbamid. 

"  Z)/SuLPHoCARBONic  ACID."  Vid.  OxySul- 
phoCarhonic  Acid. 

SuLPHoCARBONic  ACID.  Not  sensibly  solu- 
( Bisulphide  of  Carbon.  ble  in  water.  Misci- 

Sulphideof  SulphoCarbonyl.)  b]e  jn  all  proportions 
C2  &,»,  S,  =  2  C  Sa  w.^h  alcoholi  ether> 

liquid  carbonic  acid,  caoutchin,  and  many  other 
organic  liquids.  Miscible  with  oil  of  turpentine 
(Lampadius),  and  the  oils  generally. 

The  vapors  of  bisulphide  of  carbon  are  best  ab- 
sorbed by  an  alcoholic  solution  of  potash.  They 
are  scarcely  at  all  acted  upon  by  an  aqueous  solu- 
tion of  caustic  potnsh,  and  are"  only  very  slowly 
absorbed  by  solutions  of  sulphate  of  copper,  or 
acetate  of  lead,  by  concentrated  sulphuric  acid,  or  a 


(Berthelot,  Ann.  Ch.  et  Phys.,  (3.)  51.  74.) 

The  compounds  of  sulphocarbonic  acid  (trisul- 
phocarbonutes,    or    sulphocarbonylsulphates)     of 


MS 


the  formula  Jjg  >  C2  S4,  with   the  alkalies,  and 

those  of  some  of  the  earths  are  soluble  in  water, 
the  others  being  insoluble,  and  the  solutions,  when 
concentrated,  are  tolerably  permanent  in  the  air, 
but  when  dilute  they  are  rapidly  decomposed. 
The  salts  not  soluble  in  water  are  soluble  in  alka- 
line solutions. 

SULPHOCARBONATE      OF      AMMONIUM.       Deli- 

N  H4  S,  U  S2    quescerit.     Readily  soluble,  with  de- 
composition,  in    water.      Sparingly 
soluble  in  alcohol.    Almost  insoluble  in   ether. 
(Zeise.) 

SULPHOCARBONATE    OF    AMYL. 

(  TerSulpho  Carbonate  of  Amyl.) 

"  J/OnoSuLPHOCARBONATE    OF    AMYL."       Vid. 

AmylSulphoCarbonate  of  Amyl. 

D/SULPHOCARBONATE  OF  AMYL.       Vid.    Oxy- 

SulphoCarbonate  of  Amyl. 

SULPHOCARBONATE  OF  BARIUM.     Difficultly 
Ba  S,  C  S2    soluble  in  water.     (Berzelius.) 

SULPHOCARBONATE    OF   BISMUTH.      Soluble 
BiS3,  3  C  S2    in  an  aqueous  solution  of  sulphocar- 

bonate  of  calcium. 

SULPHOCARBONATE  OF  BROMOMETHYL.    In- 
soluble  in  water, 


sparingly  soluble 
in  ether.     (Kolbe's  Lehrb.,  1.  271.) 

SULPHOCARBONATE  OF  CADMIUM.  Sparingly 
Cd  S,  C  S2  soluble  in  water.  (Berzelius.) 

SULPHOCARBONATE  OF  CALCIUM.  Hygro- 
Ca  S,  C  S2  scopic.  Readily  soluble  in  alcohol, 
and  in  water,  the  solution  undergoing 
decomposition  when  boiled.  (Berzelius.) 

SULPHOCARBONATE  OF  CERIUM.  Appears 
Ce  S,  C  S,  to  be  soluble  in  water.  (Berzelius, 
Lehrb.} 

SULPHOCARBONATE  OF  CHROMIUM.  Insolu- 
Cr2  S3,  3  C  S2  ble  in  water.  (Berzelius.) 

SULPHOCARBONATE  OF  COBALT.  Soluble  in 
Co  S,  C  S2  water. 

SULPHOCARBONATE  OF  COPPER.  Soluble  in 
Cu  S,  C  S2  a  solution  of  sulphocarbonate  of  cal- 
cium. (Berzelius.) 

SULPHOCARBONATE  OF  ETHYL. 

(  TerSulpho  Carbonate  of  Ethyl. 
Sulpha  CarbonylSulphate  of  Ethyl.) 

I.)  Very  sparingly  soluble  in  water.     Readily 
C4HHS|n  a      soluble  in  alcohol,  and 

|H«*-0;ii.*}    aB<    ether.     (Schweitzer.) 

II.)  Not  isolated. 


[Sulpha  Xanthic  Acid. 

EthylSulpho  Carbonic  Acid(of  Kolbe).) 

SULPHOCARBONATE    OF   ETHYL    &  OF   Po- 
'4H5SJr  o       TASSIUM.     Soluble  in  water,  and 
KS|^*C«      alcohol.      Decomposes    at    100°. 
(Chancel.) 

"  A/OWOSULPHOCARBONATE    OF    ETHYL."     Vid. 

Ethyl  SulphoCarbonate  of  Ethyl. 

D/SULPHOCARBONATE  OF  ETHYL.      Vid.  Oxy- 

SulphoCarbonate  of  Ethyl. 
SULPHOCARBONATE    OF    GLUCINA.      Appar- 


chlorhydric  acid  solution  of  dichloride  of  copper,  j  ently  soluble  in  water.     (Berzelius,  Lehrb.) 


SULPHOCINNAMATES. 
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SULPHOCARBONATE    OF    GOLD.       Ppt. 
Au  S3,  3  C  S2 

SuLPHoCARBONATE  OF  IRON  (Perrons).    Par 
Fe  S,  c  S2     tially  soluble. 

SULPHOCARBONATE    OF    IjlOH(jFwtc).       Insol 

Fe2  S3,  3  C  Sa     nblc  in  water.     (Berzelius.) 

SULPHOCARBONATE    OF    LEAD.       Ppt. 
Pb  S,  C  S2 

SULPHOCARBONATE  OF  LITHIUM.     Dcliques- 
LiS,  CS2    cent.     Easily    soluble    in    water,    and 

alcohol.     (Berzelius.) 

SULPHOCARBONATE  OF  MAGNESIUM.     A  por- 

Mg  S,  C  S2     tion  of  it  is  easily  soluble  in    water, 

while  the  remainder  forms  a  basic  salt 

insoluble  in  cold  water,  but  soluble,  with  decom- 

position, and  deposition  of  carbonate  of  magnesia, 

in  boiling  water.     (Berzelius,  Lehrb.,  3.  460.) 

SULPIIOCARBONATE    OF    MANGANESE.        Spar- 

Mil  S,  C  S2     iugly  soluble  in  water.     (Berzelius.) 
SULPHOCARBONATE    of  disulphide    OF    MER- 

Hg2S,  CS2      CURY.      Ppt. 

SULPHOCARBONATE  of  protosttJpft  ide  OF  MER- 
HgS,CS2  CURY.  Ppt.  Soluble  in  an  aqueous 
solution  of  sulphocarbonate  of  calcium. 
(Berzelius.) 

SULPHOCARBONATE  OF   METHYL.      Scarcely 

(TriSulphoCarbonate  of  Methyl.  at   all   soluble   in 

Sulpha  Carbonyl  Sulphate  of  Methyl.)  water.       Miscible 

C«  H«  Se  =  £2  |J3  a  !  C,  S4  in  all  proportions 

C2HsS>  with  alcohol,  and 
ether.     (Cahours.) 

"  M>W>SULPHOCARBONATE  OF  METHYL."  Vid. 

Methyl  Sulpho  Carbonate  of  Methyl. 

Z)/SULPHOCARBONATE       OF      METHYL.         Vid. 

Oxy  Sulpho  Carbonate  of  Methyl. 

SULPHOCARBONATE  OF  NICKEL.  Soluble  in 
MS,  CS2  water. 

SULPHOCARBONATE  OF  PLATiNUM(Pt  82). 
Pt  S,,  2  C  S2  Ppt.  Soluble  in  an  aqueous  solu- 
tion of  sulphocarbonate  of  calcium. 
(Berzelius.) 

SULPHOCARBONATE  OF  POTASSIUM.  Exceed- 
K  S,  C  S2  ingly  hygroscopic.  Readily  soluble  in 
water.  Sparingly  soluble  in  dlcohol. 
(Berzelius.) 

SULPHOCARBONATE  OF  SILVER.  Soluble  in 
Ag  S,  C  S2  an  aqueous  solution  of  sulphocarbonate 
of  calcium. 

SULPHOCARBONATE  OF  SODIUM.  Deliques- 
Na  S,  C  S2  cent.  Soluble  in  water,  and  alcohol. 
(Berzelius.) 

SULPHOCARBONATE  OF  STRONTIUM.  More 
SrS,  CS2  soluble  in  water  than  the  barium  salt. 
(Berzelius.) 

SULPHOCARBONATE  of  protosulphide  OF  TIN. 
Sn  S,  C  S2  Ppt. 

SULPHOCARBONATE  of  bisulphide  OF  TIN. 
SnS,2CS3  Ppt. 

SULPHOCARBONATE  OF  URANIUM.  Sparingly 
Ur2  SB,  C  S2  soluble  in  water. 

SULPHOCARBONATE  OF  ZINC.  Insoluble  in 
Zn  S,  C  S2  water. 

A'SuLPHoCARBONic  ACID.  Vid.  OxySulpho- 
Carbonic  Acid. 

SULPHOCARBONIDIC    AdD. 

(Bin  Oxy  Sulpho  Carbonic  Acid. 
Persulfare  de  VAcide  diSulfoCarbonique.) 
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j       SlJLPHoCARBONIDATE    OF    AMYL.      Insoluble 
I  (BinOfiiSulphoCarbonnle  of  A  my  1.  jn    water        Sol- 

AfglXSutfoCvbomv*.)      uble     in '    alcQ. 

hoi. 


SULFHOCABBOHIDATB    OF  ETHYL.      Insoluble 
(  Bin  OxSiUpho  <  arbonate  of  Ethyl.         [n  water.  Read- 

.,       6olubleam 


S4 


of  Oerhardt.) 


abolute      alco- 
n°l»    and    in 


SULPHOCARBONIDATE    OF    METHYL.      Soluble 
(Bin  OrySulphoCarbonate  of  Methyl.)     in    dilute   W.ood- 

C4  H3  S4  02  =  £2  H« 1 0,  spirit.     (De- 

sains) 

SuLPIIoCARBONYLALLYLPlIENYLfo'AMID.  Vid. 

Plu'nylTliiosinimiin. 

SULPHOCARBONYLTC    AdD. 

(Mono  Sulpho  Carbonic  Acid(of  Gerhardt). 


SULPHOCARBONYLATE  OF  ETHYL.     Vid.  Ethyl 

SulphoCarhonic  Acid ;    and    EthylSulphoCarbb- 
nate  of  Ethyl. 

SULPHOCARBONYLSULPHATE      OF      X.         Vid. 

SulphoCarbonate  of  X. 

SuLPHoCARBOviNic   ACID.       Vid.    OxySul- 
DhoCarbonate  of  Ethyl. 

SULPHOCEROSATE    OF    BARYTA.        Very    SOlu- 

ble  in  water.     (Lewy,  Ann.  Ch.  et  Phys.,  (3.)  13. 
457.) 

SuLPHoCnLORiDE  OF  X.  Vid.  Chloride  of  X 
with  Sulphide  of  X. 

SuLPHoCflLORlsATiN.      Insoluble    in    water. 

r-     TT   fi  M  «        XT  f  cin  H3  Cl  S,"      Insoluble, 

C16H6UNS4  =  NJH'2«  sparingly 

in     weak     spirit. 
Insoluble  in  bisulphide  of  carbon.     (Erdmann.) 

SULPHOCHLORONAPHTHALIC      AdD.          Vid. 

ChloroSulphoNaphthalic  Acid. 

SuLPHoCiNNAMic  ACID.  Hygroscopic.  Read- 
C18H8S2010=  C]8H602,2HO,2S03,&+6Aq  ily 

sol- 
uble in  water,  and  alcohol.  Most  of  the  sulpho- 
cinnamates  are  soluble  in  water. 

SuLPHOClNNAMATE  OF  AMMONIA  &  OF  BA- 
RYTA. 

SuLPHOClNNAMATE    OF   BARYTA. 

I.)  normal.  Permanent.  Almost  insoluble  in 
C18  H6  Ba2  S2  010  +  2  Aq  water.  ( Herzog. ) 

II.)  acid.  Permanent.  Sparingly  soluble  in 
C18  H7  Ba  S2  010  +  2  Aq  water,  and  alcohol.  ( Her- 
zog.) 

SuLPHOClNNAMATE    OF    COPPER.      Easily  SOl- 

uble  in  water. 

SuLPHOClNNAMATE  OF  POTASH. 

I.)  normal.  Hygroscopic.  Readily  soluble  in 
C18  H6  K2  S2010  water.  Very  difficultly  soluble  in 
alcohol.  (Herzog.) 

II.)  acid.  Soluble  in  water.  Very  difficultly 
CJ8  H7  K  S2  010  soluble  in  alcohol.  (Herzog.) 

SuLPHOClNNAMATE    OF    SlLVER.      Easily    SOl- 

C18  H6  Ag2  S2  06    uble  in  hot   water,  in  ammonia- 
water,  and  in  nitric  acid.     (Her- 
zog.) 

SuLPHOClNNAMATE    OF    ZlNC. 

SULPHOCINNAMID.    Insoluble  in  water.    Dif- 
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ficultly  soluble    in    alcohol.     Easily   soluble    in 
ether.     (Herzog,  cited  in  Wittstein's  Handw.) 

SULPHOCCMOLIC  ACID.  Vid.  CumenylSul- 
phurous  Acid. 

SULPHOCYANHYDRIC  ACID.    Soluble  in  wa- 
Cy><,      ter,   the   solution   undergoing 
C,  H  *  b2  -   jj  v  s2     panial     decomposition    when 
boiled.     The  saturated  aque- 
ous solution  is  of  1.022  sp.  gr.     Soluble  in  alco- 
hol.    (Porrett,  Phil.  Trans.,  1814,  p.  548.)     Most 
of  the  sulphocyanides  are  soluble  in  water,  and 
alcohol. 

SULPHOCYANHYDRATE  OF  ACONITIN. 
SULPHOCYANHYDRATE  OP  AMMONIUM.     Ea- 
Cy  I  a      si'y  soluble  in  water,  more  diffi- 
i  H4  s,   H  j  Ba    cultly  sojuble  in  aicohol,  and  still 

less  soluble  in  ether.  The  aque- 
ous solution  undergoes  decomposition  after  a 
time.  (Zeise.) 

SULPHOCYANHYDRATE  OP  ANILIN. 
N  J^HB.HS,  CyS 

SULPHOCYANHYDRATE  OF  AZONAPHTHYL- 
AMIN.  Appears  to  be  readily  soluble  in  water. 

SULPHOCYANHYDRATE  OF  BEBERIN. 

SULPHOCYANHYDRATE  OF  BRUCIN.  Toler- 
XT  ?  r-  tr  n  TI  H  a  n  <*  ably  soluble  in  water. 
N2  j  C^  HM  08  .  H  S,  Cy  »  ^  DolfuSS. ) 

SULPHOCYANHYDRATE  OF  CINCHONIN. 
Nj  J  CM  ttu  °ZTI  .  H  S,  Cy  S 

SULPHOCYANHYDRATE  OF  CODEIN.  Somewhat 
N  J  c»e  Hso  06"  .  H  s,  Cy  S  +  Aq  soluble  in  alcohol. 

SULPHOCYANHYDRATE  OF  MORPHINE. 


SULPHOCYANHYDRATE  OP  QUININE. 
.HS,  HS,2CyS 


SULPHOCYANHYDRATE  OF  SINAPIN.  Soluble  in 

(SuiphoSinapisin.  water,  alcohol,  and  aque- 

Sinapin(ot  Berzelius).)  ous   alkaline    solutions. 

N  j  C38  H23  010  .  H  S,  Cy  S     (Henry  &  Garot.)   Spar- 

ingly   soluble    in    cold, 

readily  soluble  in  boiling  water,  and  spirit.  Very 
sparingly  soluble  in  absolute  alcohol.  Almost  in- 
soluble in  ether.  Soluble  in  ether,  bisulphide  of 
carbon,  and  oil  of  turpentine.  (Simon.) 

SULPHOCYANHYDRATE      OF      STRYCHNINE. 

x  5  r  H  o  "  H  S  Cv  S  Somewhat  sparingly 
N2  }  C,,  H22  0,  .  H  S,  Cy  b  goluMe  jn  ^  water 

(Dolfuss.) 

SULPHOCYANIDE  OF  ALLYL.     Sparingly  sol- 

(Essence  of  Mustard.)  uble     in      water.       (Witt- 

C8  H6  N  S2  =  c«  ??  J  Sa    stock.  )      Soluble    in    all 

proportions    in      alcohol, 

and  ether.  (Dumas  ;  Pelouze.)  Rectified  essence 
of  mustard  is  soluble  in  50  pts.  of  water  ;  and  very 
easily  soluble  in  alcohol,  and  ether.  (Wittstein's 
Handw.) 

SULPHOCYANIDE    OF     ALLYL    with     SuLPHY- 
C«  Hfi  I  s,  .  N  H4  S,  H  S         DRATE    OF  AMMONIUM. 

SULPHOCTANIDE     OF     ALLYL    with    SuLPHY- 

OF    BARIUM. 


Cy 


q 

Sl> 


Soluble  in  water,  and 
alcohol. 
SULPHOCYANIDE   OF   ALLYL   with   SULPHY- 

DRATE    OF    LEAD-     Insolu- 
ble?  or  very  Sparingly  solu- 

ble, in  cold  water. 


SULPHOCYANIDE  OF  ALLYL  with  SULPHY- 
DRATE  OF  LIME.  Soluble  in  water,  and  alcohol. 

SULPHOCYANIDE  OF  ALLYL  with  SULPHY- 
c«  Hs  )  Q  v  Q  DRATE  OF  POTASSIUM.  Sol- 

Cy       |  fc2  5  K  b,  U    1      uble  jn  water>  and  a,cohol 
SULPHOCYANIDE    OF    ALLYL   with    SULPHY- 

C«Hfi?e       w    0  DRATE    OF     SODIUM. 

,,fi     B  >  So  ;  Na  S,  II  S  +  b  Aq        0    ,    ,  . 

Cy      5   2  Soluble  m  water,  and 

alcoRbl. 

SULPHOCYANIDE  OF  ALLYLAMMONIUM.  Vid. 
Thiosinnamin. 

SULPHOCYANIDE  OF  ALUMINUM. 
I.)  "octahedrons"      Permanent.      [Soluble   in 
alcohol  ?]     (Porrett,  Phil.  Trans.,  1814,  p.  552.) 
II.)  normal.     Soluble  in  water,  but  the  solution 
.     „  _  Cy,    ?Q      is  decomposed  by  e  vapora- 
C0N8Ai2b6-  Aj2,,,^6     tion>      (Rammelsbero-,    in 

Berzelius'  s   Lekrb.)     Solu- 
ble in  water.     (Meitzendorff.) 

III.)  basic.  Insoluble  in  water.  Soluble  in  a 
boiling  aqueous  solution  of  caustic  potash.  Only 
slightly  attacked  by  acids.  (Meitzendorff,  Poyg. 
Ann.,  1842,  56.  72.) 

SULPHOCYANIDE  OF  AMMONIUM.     Peliques- 

Cy  ?  q      cent.      Soluble   in   water. 

C2  H4  Na  »2  -  N  H  J  »a     (Porrett,  Phil  Trans.,  1814, 

p.    553.)      Less   deliques- 

cent than  the  sodium  salt.  Easily  soluble  in 
water,  and  alcohol.  (Meitzendorff,  Pogg.  Ann., 
1842,  56.  67.) 

SULPHOCYANIDE  OF  AMMONIUM  &  OF  SIL- 
VER. Decomposed  by  water. 

SULPHOCYANIDE  OF  AMMONIUM  &  OF  PLA- 

r  „  N  Pt«  _  Cy?g  .Cy2?g  TINUM.  Soluble 
C6  H4  N,  Pt  S6  -  N  HI  j  S2  ,  pfc  ^  S4  jn  wjuer  and  alco_ 

hol.     (Buckton.) 

SULPHOCYANIDE  OF  AMYL.  Miscible  in  all 
roxr<3-  Cy^  proportions  with  alcohol, 

0     H  - 


from  these  solutions  on 

the  addition  of  water,  in  which  it  is  nearly  insolu- 
ble. (Medlock,  J.  Ch.  Soc.,  1.  375.)  "Soluble, 
with  slight  decomposition,  in  concentrated  sulphu- 
ric acid;  it  is  precipitated  from  this  solution  on 
the  addition  of  water.  Unacted  upon  by  concen- 
trated chlorhydric  acid,  by  aqua-regia,  or  by  am- 
monia-water, either  hot  or  cold.  Slightly  attacked 
by  a  concentrated  aqueous  solution  of  caustic 
potash.  (O.  Henry,  Ann.  Ch.  et  Phys.,  (3.)  25. 
248.) 

SULPHOCYANIDE  OF  BARIUM.    Deliquescent. 


rett,    Phil. 

Trans.,  1814,  p.  552.)  Deliquescent.  Easily  sol- 
uble in  water,  and  alcohol.  (Meitzendorff,  Pogg. 
Ann.,  1842,  56.  68.) 

SULPHOCYANIDE  OF  BARIUM  &  OF  MERCURY. 

"  SULPHOCYANIDE  OF  BENZOYL."     Vid.  Hy- 
C16  H5  N  S2    drate  of  SulphoCyanoBenzoyl. 

SULPHOCYANIDE  OF  BISMUTH. 
I.)  normal.     Insoluble,  or  very  sparingly  solu- 
n  n-  v  «  _  Cy,  ?  a      ble,   in  water.      When   re- 

06  Bl  JN8  H6  -  B:,,,  J  b6      cemly    precipitate^  jt  js  de. 

composed   by   boiling   with 

water,  but  after  having  been  dried,  this  decom- 
position is  very  difficult.  Soluble  in  sulphocyan- 
hydric  acid,  also  soluble  in  nitric  and  chlorhydric 
acids.  (Meitzendorff,  Pogg.  Ann.,  1842,  56.  pp. 
83-85.)  Sulphocyanide  of  bismuth  appears  to 
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be  very  soluble  in  water.  (Porrett,  Phil.  Trans., 
1814,  p.  553.) 

II.)  basic.  Insoluble  in  water,  but  is  decom- 
(OjySulpho  Cyanide  of  Bismuth.)  posed,  when  recent- 
BiV'?i  }  se  >  4  Bi  °s  +  4  Aq  ly  precipitated,  by 

washing  and  boil- 
ing with  water.  After  having  been  dried,  this 
decomposition  is  very  difficult.  Insoluble  in  sul- 
phocyanhydric  acid.  (Meitzendorff,  Pogg.  Ann., 
56.  pp.  83,  85.) 

SULPHOCYANIDE    OF    CADMIUM.    Difficultly 


-n  « 

IN     feo 


cy 

- 


soluble  in   water.      Soluble, 


n  •     i  i    •  .  * 

z    with  combination,  in  ammo- 
nia-water.     (Meitzendorff, 
Pogg.  Ann.,  1842,  56.  81.) 

SULPHOCYANIDE      OF       CADMIUMAMMONIUM. 

r  TT  rdN   «»          iHy^      Decomposed  by   wa- 
C2  H3  Cd  N2  S2  =N  j  Kg  ^  S2     ter       golubie   in    am. 

monia-  water.      (Meit- 
zendorff, Pogg.  Ann.,  1842,  56.  82.) 

SULPHOCYANIDE      OF     CALCIUM.         DeliqUCS- 


C2CaNS2  +  3Aq  =  ^jS2  +  3Aq     j, 

alcohol.  (Por- 
rett, Phil.  Trans.,  1814,  p.  552.)  Very  deliques- 
cent. Easily  soluble  in  water,  and  alcohol. 
(Meitzendorff,  Pogg.  Ann.,  1842,  56.  71.) 

SULPHOCYANIDE  OF  CALCIUM  &  OF  MER- 
CURY. 

SULPHOCYANIDE  of  sesquioxide  OF  CHRO- 
MIUM. Very  soluble  in  water.  (Porrett,  Phil. 
Trans.,  1814,  p.  553.) 

SULPHOCYANIDE    OF   COBALT.     Appears   to 

rrNq_Cy>^      be  very    soluble    in    water. 

"B2-Cojto2     (Porrett,  Phil.  Trans.,  1814, 

p.  553.)      Easily   soluble   in 

water,  and  alcohol.     (Meitzendorff,  Pogg.  Ann., 

1842,  56.  77.) 

SULPHOCYANIDE      OF      COBALTAMMONIUM. 
Cy )        There  are   two  com- 
C2  H3  Co  N2  S2  =  N  C  Hj  ^  S2     p0unds  . 

I.)  Crystalline.  Deliquescent.  Soluble  in  wa- 
ter, and  alcohol. 

II.)  Brownish-red  powder.  Soluble  in  water. 
Insoluble  in  alcohol.  (Meitzendorff,  Pogg.  Ann., 
1842,  56.  77.) 

Dl'SULPHoCYANIDE      OF      COPPER.      Insoluble 

in  water,  and  in  most  acids. 
Decomposed  by  aqueous 
solutions  of  the  caustic  al- 
kalies. (Porrett,  Phil.  Trans.,  1814,  p.  552.)  In- 
soluble in  water  or  dilute  acids.  Very  slightly 
acted  upon  by  cold,  soluble  in  warm  concentrated 
chlorhydric  acid  ;  from  this  solution  dichloride  of 
copper  separates  out  if  the  acid  is  not  present  in 
excess.  Decomposed  by  warm  concentrated  sul- 
phuric acid,  and  by  strong  nitric  acid.  Soluble, 
with  combination,  in  ammonia-water.  (Meitzen- 
dorff, Pogg.  Ann.,  1842,  56.  PP-  86,  87.)  Insol- 
uble in  an  aqueous  solution  of  sulphocyanide  of 
potassium. 

OF  COPPER.  Somewhat 
soluble.  Readily  decomposed 
to  the  di-salt  when  in  presence 
of  water.  Very  slightly  acted 
upon  by  cold,  soluble  in  warm  concentrated  chlor- 
hydric acid.  Also  soluble  in  warm  concentrated 
sulphuric  acid,  and  in  strong  nitric  acid.  •(Meit- 
zendorff, Pogg.  Ann.,  1842,  56.  88.)  Soluble  in 
aqueous  solutions  of  the  alkaline  sulphocyanides, 
but  the  solutions  thus  obtained  are  decomposed 


when  largely  diluted  with  water.     Soluble,  with 
combination,  in  ammonia-water. 

D/SULPHOCYANIDE     OF     COPPER    with    proto- 

p  r,i    N  a       cy  I*     °yN       SULPHOCYANIDE 

C4  Cu8  N2  S4  =  S2,  S2 


r   H  r    TM  Q 
C2  H3  Cu  N2  S2  - 


« 
H,     S 


C2CuNS2= 


manent.  Insolu- 
ble in  an  aqueous  solution  of  sulphocyanide  of 
potassium.  Unacted  upon  by  chlorhydric  acid, 
even  when  this  is  hot.  Decomposed  by  nitric 
acid.  (Hull.) 

SULPHOCYANIDE  OF  CU-PR(ZC)AMMONIUM. 
Cy  >  Soluble  in  a  small  quan- 
tity of  water,  but  is  de- 
composed by  much  wa- 
ter, with  evolution  of  ammonia,  and  separation  of  a 
basic  salt.  Soluble  in  ammonia-water,  from  which 
it  is  precipitated  on  the  addition  of  absolute  alco- 
hol. (Meitzendorff,  Pogg.  Ann.,  1842,  56.  93.) 

SULPHOCYANIDE  OF  CUPR(«>US)AMMONIUM. 
Ibid.,  p.  88.) 

SULPHOCYANIDE  OF  ETHYL.  Insoluble  in 
H  N  S  =  Cy  i  S  water.  Soluble  in  all  pro- 
Ci  ",5 )  portions  in  alcohol,  and 
ether.  (Cahours,  Ann.  Ch. 
et  Phys.,  (3.)  18.  264.)  Quickly  decomposed  by 
warm  concentrated  nitric  acid,  the  statement  of 
Cahours,  that  it  dissolves  therein  without  change, 
being  an  error.  (Muspratt.) 

SULPHOCYANIDE  OF  ETHYLENE.     Somewhat 
n  xr  «s  Cy.  ?  Q      soluble   in   boiling,    less 

H4«a»4-  c4H/Jb*  soluble  in  cold  water. 
Easily  soluble  in  warm 
alcohol.  (H.  L.  Buff,  Ann.  Ch.  u.  Pharm.,  96. 
302.)  Very  soluble  in  warm,  less  soluble  in  cold 
alcohol.  Soluble  in  chloride  of  ethylene.  (Son- 
nenschein.)  Miscible  with  anilin,  without  decom- 
position, at  temperatures  below  100°.  Very  easily 
soluble,  without  decomposition,  in  very  dilute 
nitric  acid  5  decomposed  by  strong  nitric  acid. 
(Buff,  Ibid.,  100.  231.)  Soluble  in  ether. 

ProtoSuLPHoCYANiDE  OF  GOLD.    Soluble  in 
A     K  a       cy  I  s        ammonia-water.       (Grot- 

3  AU   H    S,  =  Au|B2  thus.) 

TerSuLPHoCYANiDE  OF  GOLD.     Soluble  in  an 

_  Cy.  \ a      aqueous    solution    of    sul- 

C6  N3  AU  S6  -  Au |^6    phocyanide     of  potassium, 

and  in  ammonia-water.  Par- 

;ially  decomposed  by  aqueous  solutions  of  the 
ixed  caustic  alkalies.  (Grotthus.) 

SULPHOCYANIDE  OF  HARMALIN.  Sparingly 
soluble  in  cold,  more  soluble  in  boiling  water. 

SULPHOCYANIDE  OF  HARMIN.  Sparingly 
soluble  in  water. 

Pro/oSuLPHoCYANiDE  OF  IRON.    Very  solu- 


Trans.,  1814,  p. 

553.)  Very  easily  oxidized  when  exposed  to  the 
air.  Easily  soluble  in  water,  alcohol,  and  ether. 
(Claus,  Ann.  Ch.  u.  Pharm.,  99.  48.) 

OF    IRON.    Deliques- 


water.  (Por- 

rett, Phil.   Trans.,    1814,    p.    553.)     Soluble    in 
water,  and  in  absolute  alcohol,     (v.  Grotthus.) 

Readily  soluble  in  water,  alcohol,  and  ether. 
Ether  extracts  it  from  the  aqueous  solution.  When 
a  concentrated  aqueous  solution  is  diluted  with 
much  water  it  decomposes,  becoming  colorless. 
This  does  not  occur  when  alcohol  is  substituted 
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for  the  water.  The  color  of  the  solution  is  de- 
stroyed on  the  addition  of  alkalies,  or  of  salts 
which  have  an  alkaline  reaction.  The  aqueous 
solution  is  not  decolorized  by  monobasic  acids, 
like  chlorhydric,  sulphuric,  nitric,  boracic,  or  the 
fatty  acids.  A  large  excess  of  concentrated  sul- 
phuric acid  decomposes  it,  however.  On  the 
other  hand,  polybasic  acids,  like  tartaric,  malic, 
lactic,  and  especially  oxalic  and  phosphoric  acids, 
destroy  the  color  of  its  solutions.  On  the  ad- 
dition of  a  considerable  excess  of  chlorhydric 
acid  the  original  color  is  usually  restored,  except- 
ing in  the  cases  of  oxalic  or  phosphoric  acid. 
(Claus,  Ann.  Ch.  u.  Pharm,  99.  53.)  The  solu- 
tion obtained  by  dissolving  recently  precipitated 
sesquioxide  of  iron  in  sulphocyanhydric  acid, 
suffers  partial  decomposition  when  evaporated 
upon  the  water-bath,  the  residue  being  no  longer 
completely  soluble  in  water.  By  repeated  evapo- 
ration the  salt  may  be  almost  completely  decom- 
posed, so  that  when  treated  with  water  the  latter 
is  scarcely  at  all  colored.  The  insoluble  residue 
appears  to  be  pure  hydrated  oxide  of  iron,  and 
not  a  basic  sulphocyanide.  A  similar  decompo- 
sition occurs  when  a  dilute  aqueous  or  alcoholic 
solution  of  the  salt  is  boiled.  (Meitzendorff, 
Fogg.  Ann.,  1842,  56.  80.) 

SULPHOCYANIDE    OF    LEAD. 

I.)  normal.     Almost  insoluble  in   cold  water 

r-  DK  XT  «       Cy  I  a      boiling  water  decomposes  it 
f  b2  =  pb  j  s,     wkh  geparation  of  an  ingo,u 

ble  powdier.     (Liebig.)     Ac- 

cording to  Porrett  (Phil.  Trans.,  1815,  p.  553),  it 
crystallizes  in  obtuse  rhombs,  which  are  slowly 
deliquescent,  and  soluble  in  water.  Berzelius 
(Lehrb.,  3.  718)  maintains  that  the  statement  of 
Porrett  is  erroneous,  while  Gmelin  (Handbook,  8. 
88)  refers  to  a  similar  statement  by  Brandes. 
(Taschenbuch,  1849,  p.  192.) 

II.)  basic.     Perfectly  insoluble  in  water.    (Lie 
(Oxy  Sulpha  Cyanide  of  Lead.)    big.) 


SULPHOCYANIDE  OP   MAGNESIUM.      DeliqUCS- 


r  e  1  1,   Phil. 

Trans.,  1814,  p.  552.)  Easily  soluble  in  water, 
and  alcohol.  (Meitzendorff,  Pogg.  Ann.  1842 
66.71.) 

SOLPHOCYANIDE  OF  MAGNESIUM  &  OF  MER- 
CURY. 

SULPHOCYANIDE    OF    MANGANESE.      Easily 

C,  Mn  N  S,  -f  3  Aq  =  <£  \  S0  +  3  Aq     f>luble  .in  wa' 
Mnj  -  ter,  and  alco- 

hol.      (Meit- 

zcndorff,  Pogg.  Ann.,  1842,  56.  73.)  Appears  to 
be  very  soluble  in  water.  (Porrett,  Phil.  Trans., 
1814,  p.  553.)  Deliquescent.  Soluble  in  water. 
Nearly  insoluble  in  absolute  alcohol.  (Grotthus.) 

Z)/SULPHOCYANIDE  OF  MERCURY.      Insoluble 

in  water.      (Porrett,   Phil. 
<  > 


r  HO-  IMS 
C,  Hg,  N  82 


<j 

S, 


soluble    in     cold,    decom- 

posed by  boiling  water.  When  boiled  with  con- 
centrated chlorhydric  acid,  a  small  portion  of  it 
dissolves,  and  may  be  reprecipitated  by  adding 
water.  Unacted  upon  by  aqua-regia,  unless  this 
has  been  prepared  from  concentrated  acids,  in 
which  case  it  very  slowly  decomposes  the  salt;  if 
the  acid,  after  having  been  boiled  with  the  salt  for 
some  time,  be  diluted  with  water,  a  portion  of  the 
sulphocyanide  will  be  precipitated  from  it  un- 
changed. (Berzelius,  Le/nb.) 


PrO/oSuLPHOCYANlDE    OF    MERCURY. 

I.)  normal.     Very  sparingly    soluble   in    cold, 
CH    N  S  =  Cy  J  S      rather  more  soluble   in  hot 
« -  Hg  5  2     water.     Easily    soluble    in 
alcohol,  and  in  dilute  chlor- 
hydric acid.     (Crookes,  J.  Ch.  Soc.,  4.  18.) 

II.)  basic.     Only  slightly  acted  upon  by  aque- 

(OxySulphoCyanifle.  of  Mercury.)  OUS  acids,  or  alkaline 

Cy  8,  Hg  S,  a  Hg  0  solutions.       (Claus.) 

Berzelius      obtained 

an  analogous  compound,  soluble  in  chlorhydric 
acid,  from  which  it  is  precipitated  on  the  addition 
of  water. 

SULPHOCYANIDE   OF   MERCURY   &  OF   Po- 

C   H      K  N   S   =  2{'  °y  \  S  )  •  Cy  \  S       T  A  S  S  l  U  M  ' 

cold,  and 

more  readily  in  hot  water.     Readily  soluble  in 
alcohol,  especially  when  hot,  and  in  ether.     Very 
easily  soluble  in  aqueous  solutions  of  chloride  of 
ammonium  and  chloride  of  potassium.    (Claus.) 
SULPHOCYANIDE  OF  METHYL.     Very  slightly 
Cy  ?         soluble  in  water.     Soluble 
C4  H3IS  ^2=  c^  H35S2     in  all  proportions  in  alco- 
hol,   and   ether.     Soluble, 

without  decomposition,  in  warm  tolerably  concen- 
trated nitric  acid,  separating  out,  unchanged,  as 
the  solution  cools.  (Cahours,  Ann.  Ch.  et  Phys., 
(3.)  18.  261.) 

SULPHOCYANIDE  OF  METHYLNICOTINE.   Sol- 
uble in  water. 

SULPHOCYANIDE  OF  MOLYBDENUM.  Appears 
„  _  Cy  >  q        to  be  very  soluble  in  water. 

C,  M<  N  b,  -  Mo  J  fea        (Porrett,  Phil.  Trans.,  1814, 

p.  553.) 

SULPHOCYANIDE  OF  NAPHTHYL.    Vid.  Naph- 
toylSulphoCarbamid. 

SULPHOCYANIDE  OF  NICKEL.     Appears  to  be 
Cy  \  c      verv  soluble  m  water.     (Por- 

553.)     Soluble  in  water,  and 

alcohol.     (Meitzendorff,   Pogg.  Ann.,    1842,   56. 

78.)     Also,  with  combination,  in  ammonia-water. 

SULPHOCYANIDE  OF  NICKELBIAMIN.     Slow- 

(>  i  ly  efflorescent. 
C2  H6  NI  N3  S2  -  N  c  H(j  N.  J  S2  Decomposed  by 

water.      Soluble 

in  ammonia-water.  (Meitzendorff,  Pogg.  Ann., 
1842,  56.  79.) 

SULPHOCYANIDE  OF  NITROHARMALIN.  Spar- 
ingly soluble  in  water. 

SULPHOCYANIDE  OF  NITROHARMIN.     Solu- 
ble in  warm  water. 

SULPHOCYANIDE   OF   PALLADIUM.    Appears 
C2  Pd  N  S2    to  be  very  soluble  in  water.     (Porrett, 

Phil.  Trans.,  1814,  p.  553.) 
SULPHOCYANIDE  OF  PHENYL. 

( Sulpho  CarbonylPhenylamide.) 


SULPHOCYANIDE  OF  PHENYLNAPHTHYLA- 

(PhenylNaphthyl  Sulpha  Carbamid. )  M1N.        Very 

CM  H14  N,  S2  =  N  J  Cso  Jjs",  H  Cy  Sa      sparingly  sol- 
uble in    alco- 

iol,  and  ether.     (Hofmann.) 
SULPHOCYANIDE    OF    PLATIN(OWS)&/AMIN    & 

SulphoCyanide  ofdiPlato-        OF   PLATINUM.       Com- 

ammonium  Of  of  Platinum.)      pletely  insoluble  in  wa- 
C4  JI0  Pt2  N4  S4  =  N2  \  H0 .     ter,   or  alcohol.     Solu- 
ble in  dilute  chlorhydric 
Pt',CyS2;PtCySa  acid> 
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RULPHOCYANIDE  OF  PLATIN(o«s)  AMMONIUM. 
(Sulpha  Cyanide  of  Plato  sammunium.)  Soluble  in  wa- 
C2  H8  Pt  N2  S2  =  N  j  J,1*,  .  Cy  S2  ter.  The  aquc- 

o  u  s     solution 

undergoes  partial  decomposition  when  boiled  for 
a  long  time.  More  soluble  in  alcohol  than  in 
water.  (Buekton,  J.  Ch.  Soc.,  7.  38.) 

PrOtoSULPHOCYANIDE     OF      PLATINUM.        In- 

r;v  7  soluble  in  water,  or  alcohol. 
C2  Pt  N  S2  =  p£  J  S,  Soluble  in  dilute  acids,  and  in 
aqueous  solutions  of  the  me- 
tallic chlorides,  from  which  it  is  precipitated  on 
the  addition  of  water,  or  alcohol.  (Grotthus.) 
Unacted  upon  by  an  aqueous  solution  of  caustic 
potash. 

OF  PLATINUM.     Insoluble 

in  water.     Soluble  in  aque- 
oug  solutions  of  Chioride  of 
potassium,    chloride   of    so- 
dium, and  chloride  of  ammonium,  also  in  acids. 

SULPHOCYANIDE     OF    PLATINUM     &    OF     PO- 

Cy2  j  s4  ;  Cy  J  S2  TASSIUM.   (Claus,  Beitriige,  p.  40.) 

SULPHOCYANIDE  OF  PLATOSAMMONIUM.    Vid. 

SulphoCyanide  of  Platin(oz<s)ammonium. 

SULPHOCYANIDE    OF    POTASSIUM.      DeliqUCS- 

CV  i  cent.  Soluble  in  water,  and 
C2  K  N  S2  =  £  J  S2  alcohol>  (Porrett,  Phil.  Trans., 
1814,  p.  552.)  Abundantly 
soluble  in  water,  with  reduction  of  temperature  ; 
somewhat  less  soluble  in  spirit,  but  very  soluble 
in  boiling  alcohol. 

SULPHOCYANIDE    OF    POTASSIUM    &   OF    SlL- 

r  TCA.TN  q  CvU  °yU  VER'  Permanent. 
C4KAgN2S4  =  KiS25Agr*  Decomposed  by 

water.     (Hull.) 

SULPHOCYANIDE    OF    SILVER.    Insoluble  in 
water.     (Porrett,  Phil.  Trans., 
1814,   p.   552.)     Insoluble  in 
water,  or  in  acids,  excepting 
concentrated  sulphuric  and  nitric  acids.    (Liebig.) 
Soluble  in  an  aqueous  solution  of  protonitrate  of 
mercury.      (Wackenroder,   Ann.  Ch.   u.  Pharm., 
41.   317.)      Insoluble   in   dilute  ammonia-water. 
(Berzelius,    Lehrb.)      Soluble  in  ammonia-water, 
and  in  a  solution  of  sulphocyanide  of  potassium. 
Insoluble  in  aqueous  solutions  of  nitrate  of  silver, 
or  sulphocyanide  of  ammonium,  or  in  nitric  acid. 
(Aschoff.) 

SULPHOCYANIDE  OF  SODIUM.    Deliquescent. 
Cy>a      Soluble  in  water.     (Porrett, 
NS*=  Na$S*     Phil,  Trans.,   1814,  p.  552.) 
Very    deliquescent.      Very 
easily  soluble  in  water,  and   alcohol.     (Meitzen- 
dorff,  Pogg.  Ann.,  1842,  56.  66.) 

SULPHOCYANIDE  OF  STRONTIUM.    Deliques- 
PV  }  cent.    Soluble 

C2  SrNS2  +  3Aci=  *g  (  S,  +  8  Aq     in     w  a  t  e  r. 

(  Porrett,  Phil. 

Trans.,  1814,  p.  552.)  Easily  deliquescent.  Ea- 
sily soluble  in  water,  and  alcohol.  (  Meitzendorff, 
Pogg.  Ann.,  1842,  56.  70.) 

SULPHOCYANIDE  OF  TIN.  Appears  to  be 
very  soluble  in  water.  (Porrett,  Phil.  Trans., 
1814,  p.  553.) 

ProtoSuLPHoCYANiDE   OF    URANIUM.    Deli- 

Cy  )  a      quescent.     Soluble  in  water. 
C,  Ur  N  S2  =  Ur  J  S2     (Rammelsberg>) 

/SeS^MiSuLPHOCYANIDE     OF     URANIUM.       Ap- 

C,  Ura  N3  S6  +  2  Aq  =  gT,    S6  +  2  Aq 


(Porrett,  Phil.  Trans.,  1814,  p.  553.)     Insoluble 
in  alcohol.     (Brandes.) 

SULPHOCYANIDE    OF    YTTRIUM.      Deliques- 

Cy)a       cent.       Soluble    in     water. 
C2YrNS2=y^S2       (Berlin<) 

SULPHOCYANIDE  OF    ZINC.     Appears   to  be 
Cy)Q      very  soluble  in  water.     (Por- 


j  ^  j        > 

553.)  Soluble  in  water,  and 
alcohol  ;  somewhat  less  readily  than  many  other 
of  the  sulphocyanides.  Soluble  in  ammonia-wa- 
ter. (Meitzendorff,  Pogg.  Ann.,  1842,  56.  74.)  " 
SULPHOCYANIDE  OF  ZINCAMMONIUM.  De- 
C  H  7nv  s  ,Hy^  composed  by  water, 

c2  H3  zn  if,  S2  =  N     H^  £  S2    with  separation  of  ox- 

ide of  zinc.    Soluble  in 

ammonia-water.  (Weitzendorff,  Pogg.  Ann.,  1842, 
56.  75.) 

PerSuLPHoCYANHYDRic    ACID.     Almost   in- 
(HydroperSulphoCyarthydric  Acid,     soluble      in       cold 


a 
S6 


y«S,»/q 
^  j  S4 
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in   water. 


, 

sparingly,   soluble 
in     boiling     wate,. 

More    soluble    in 

alcohol,  and  ether,  than  in  hot  water.  Soluble, 
without  decomposition,  in  cold  concentrated  sul- 
phuric acid,  from  which  it  is  precipitated  on  the 
addition  of  water.  Soluble  in  aqueous  solutions 
of  the  alkalies,  with  separation  of  sulphur.  The 
persulphocyanides  corresponding  to  metallic  sul- 
phides which  are  not  decomposed  by  dilute  acids, 
are  themselves  not  decomposable  by  these  agents. 
(Vcelckel.) 

PerSULPHOCYANIDE    OF    LEAD. 

I.)  normal.  Completely  insoluble  in  water, 
Cy2  Pb2  S6  alcohol,  or  weak  acids.  (Vcelckel  ) 

II.)  basic.  By  the  action  of  boiling  acids  it  is 
Cy2  Pb2  S6  ;  2  Pb  0  converted  into  the  normal  com- 
pound (No.  L).  (Voelckel.) 

SuLPHoCYANoBENZYLENE.  Vid.  Hydride 
of  SulphoCyanoBenzoyl. 

PerSuLPHoCYANOGEN.  Insoluble  in  water, 
(Sulpha  Cyanogen.  Pseudo  Sulpha  Cy-  alcohol  or  ether 
anogen.  Oxy  Sulphide  of  Cyanogen.)  (  Vcelckel.)  Sol- 
C.HS.B.-^^}^  uble  in  warm 

cone  entrated 

sulphuric  acid,  from  which  it  is  precipitated  un- 
changed on  the  addition  of  water.  Also  soluble, 
for  the  most  part,  in  ammonia-water.  (Liebig.) 
Insoluble  in  ammonia-water.  (Woehler.)  Solu- 
ble in  an  aqueous  solution  of  caustic  potash,  and 
readily,  with  decomposition,  in  sulphide  of  po- 
tassium. (Liebig.) 

PerSuLPHoCY  ANOGEN  with  LEAD.  P  p  t  . 
-  *Hbo2  (Voelckel.) 


SuLPHOCYANOGEN  bihydrosulphurtfe.  Vid.  Bi- 
Sulphide  of  SulphoCarbammonium. 

SuLPHoCYANoPLATiNic  ACID.  Vid.  Platino- 
terSulphoCyanhydric  Acid. 

SULPHOCYANOPLATINODS  AdD.       Vid.   Plati- 

nofo'SulphoCyanhydric  Acid. 

SuLPHoCYMENic  ACID.  Vid.  ThymylSul- 
phurous  Acid. 

SuLPHoDRACONic  ACID.  Soluble  in  water. 
(Laurent.) 

SULPHODRACONATE   OF    BARYTA.      Very    SOl- 

C2o  Hii  Ba  S2  °s    u^^e  m  water-    Somewhat  soluble 
in  spirit.     (Lallemand,  Ann.   Ch. 
et  Phys.,  (3.)  49.  150.) 
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SULPHODRACONATE  OF  LEAD.  Very  soluble 
in  water.  (Gerhardt.) 

SULPHODRACONATE  OP  LIME.  Soluble  in 
water. 

SULPHODRACONATE  OF  SILVER.  Soluble  in 
water. 

SuLPHoDRACYLic  ACID.  Vid.  ToluenylSul- 
phurous  Acid. 

SuLPHoExHOLic  ACID.  Vid.  SulphEtholic 
Acid. 

SuLPHoFKRRATE  OF  IRON.  Known  only  in 
aqueous  solution.  The  dilute  solution  may  be 
boiled  without  undergoing  decomposition,  but  a 
concentrated  solution  is  decomposed  by  boiling. 
(H.  Rose,  in  Berzdius's  Lehrb.,  2.  729;  and  3. 
211.) 

SULPHOFLAVIC  ACID.  Soluble  in  water,  and 
(IndigoYeliow.)  alcohol.  (Berzelius.) 

SULPHOFLAVATE  OF  LEAD.  Insoluble  in 
water. 

SDLPHOFORM.  Very  sparingly  soluble  in  wa- 
C,HS3  ter.  Soluble  in  alcohol,  and  ether.  De- 
composed by  acids,  and  by  alkaline  solu- 
tions. (Bouchardat.) 

SuLPHoFoRMic  ACID.  Wd.  MethylSulphu- 
rous  Acid. 

SuLPHoFuLvic  ACID.  Soluble  in  water,  and 
in  absolute  alcohol. 

SuLPHoFuLVATE  OF  LEAD.  Readily  soluble 
in  water,  and  alcohol.  (Berzelius.) 

SuLPHoGLUCicAciD.  Vid.  SulphoLignic 
Acid. 

SULPHOGLUTINIC   ACID.     Easily  soluble    in 

(HypoSulphoGlutinic  Acid.)    water,  and  alcohol ;  less 

easily  soluble  in  ether. 

SULFHOGLUTINATE     OF     SODA.         Soluble    in 

water. 

SuLPHoGLTCERic   ACID.     Soluble  in  water, 
C8  H8  S2  012  =  C8  H7  05,  H  0,  2  S  03    and    in   concen- 
trated sulphuric 

acid.  (Fremy.)  All  the  metallic  sulphoglycerates 
are  very  soluble  in  water.  (Redtenbacher.) 

SULPHOGLYCERATE    OF  BARYTA.       Soluble   in 

C6  H7  Ba  S2  012    water. 

SULPHOGLYCERATE  OF  LEAD.  Easily  soluble 
C6  H7  Pb  S2  012  in  water.  (Pelouze.) 

SULPHOGLYCERATE  OF  LIME.  Soluble  in  less 
C6  H7  Ca  82  012  than  1  pt.  of  cold  water.  Insolu- 
ble in  alcohol  or  ether. 

SULPHOGLYCKRATE  OF  SILVER.  Very  solu- 
ble in  water.  (Pelouze.) 

SULPHOGLYCOLIC    ACID. 
C«  H6  S2010  =  C4  H5  03,  H  0,  2  S  0, 

SULPHOGLYCOLATE    OF    BARYTA.       Somewhat 

C4  H6  Ba  S2  010    deliquescent.      Easily    soluble   in 
water.     Nearly  insoluble  in  abso- 
lute alcohol,  and  in  ether.     (Simpson.) 

SULPHOHELLENATE    OF  BARYTA.      Very  Soltl- 

ble  in  water.  (Gerhardt,  Ann.  Ch.  et  Phys.,  (3.) 
12.  191.) 

SuLPHoLiGNic  ACID  ;  and 

SULPHOGLUCIC  ACID.  Both  contain  Cu  HT2 
On  +  x  S  O$;  but  since  they  are  very  unstable, 
it  is  not  easy  to  determine  their  true  composition. 

I)   (acid  from  cellulose.)     Very  deliquescent. 

Baryta  Salt. 

Tl(p,  Lead  Salt  is  very  deliquescent,  and  soluble 
in  water.  Insoluble  in  alcohol.  (Blondeau.) 


Lime  Salt.  Deliquescent.  Easily  soluble  in 
C24  H23  Ca  S2  030(as  cited  by  Weltzien.)  water. 

II.)   (acid  from  Starch.) 

Baryta  Salt. 

Lead  Salt. 

Lime  Salt. 

III.)  (acid  from  Glucose.)  Almost  all  of  its 
salts  are  soluble  in  water. 

SULPHOLEIC  ACID.  Soluble  in  pure  water. 
Insoluble  in  water  which  contains  sulphuric  acid. 
Decomposed  after  a  while,  when  in  contact  with 
water.  Soluble  in  alcohol.  The  sulpholeates  of 
potash,  soda,  and  ammonia,  are  soluble  in  water; 
but  the  other  salts  are  insoluble  in  water,  and 
only  sparingly  soluble  in  alcohol. 

SuLPHoMANNiTic  ACID.  Soluble  in  water. 
(SulphoMannicvlicAtid.)  (Favre,  Ann.  Ch.  et  Phys., 
C12H14012,6S03  (3.)  11.  77.) 

SULPHOMANNITATE   OF   AMMONIA. 

SULPHOMANNITATE    OF    BARYTA.       Soluble  in 

C12  Hu  Ba3  012,  6  S  03    water.    Insoluble  in  alcohol. 
(Favre,  loc.  cit.) 

SULPHOMANNITATE  OF  COPPER.  Readily 
soluble  in  water. 

SULPHOMANNITATE  OF  LEAD. 

I.)  Deliquescent. 
C12HnPb3012,6S03 

II.)  "  mono."  Appears  to  be  somewhat  soluble 
in  water.  (Favre,  loc.  cit.) 

III.)    Insoluble    in    water.    Very    soluble    in 
«  C6  H6  O4, 4  Pb  0,  2  S  03"   slightly  acidulated  water, 
the  solution  being  slowly 
decomposed  when  boiled.     (Favre,  loc.  cit.) 

SULPHOMANNITATE  OF  LIME.  Soluble  in 
water.  Insoluble  in  alcohol. 

SULPHOMANNITATE  OF  POTASH.  Very  deli- 
C12  Hn  K3  012,  6  S  03  quescent. 

SULPHOMANNITATE  OF  SILVER. 

SULPHOMANNITATE  OF  SODA. 

C12H11Na3012,6S03 

SuLPiioMARGARic  ACID.  Soluble  in  pure 
water,  and  in  alcohol.  Insoluble  in  water  which 
contains  sulphuric  acid.  (Fremy.) 

SuLPHoMELLONic    ACID.      Scarcely    at    all 

(Hydro  ThioMellon.     HydroSulpho-  8  O  1  U- 

Mellonic  Acid.  Ammdide  Sulfurd.) 

(  (C  S  ") 
C6H4N4S4  =  NCyH2,2CyHS2orN8)c2N2    *  CO  Id 

( H4  water, 

in  al- 
cohol, or  in  ether.  Sparingly  soluble  in  boiling 
water.  (Jamieson.) 

SULPHOMELLONATE   OF   BARYTA.      Very    Sol- 

C0  H3  Ba  N4  S4  +  5  Aq    uble  in  water. 

SULPHOMELLONATE  OF  LlME.  Soluble  in 
C6  H8  Ca  N4  S4  +  2  Aq  water. 

SULPHOMELLONATE  OF  MAGNESIA.  Very 
C6  H3  Mg  N4  S4  +  6  Aq  soluble  in  water. 

SULPHOMELLONATE  OF  POTASH.  Very  solu- 
C6  H3  K  N4  S4  +  3  Aq  ble  in  water,  and  alcohol. 

SULPHOMELLONATE  OF  SILVER.  Completely 
C0  H3  Ag  N4  S4  insoluble  in  water. 

SULPHOMELLONATE  OF  SODA.  Soluble  in 
Ce  H3  Na  N4  S4  +  3  Aq  water,  especially  when  this 
is  hot. 

SULPHOMELLONATE  OF  STRONTIA.  Soluble 
C6  H3  Sr  N4  S4  4-  4  Aq  in  water. 

SULPHOMESITYLIC  ACID  (ofHofmann).  Vid. 
MesitylSulphuric  Acid. 
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SuLPiioMESiTYLic  ACID.  Deliquescent.  Sol- 
uble in  water,  and  in  strong  alcohol.  (Hlasiwetz.) 
Soluble  in  water.  (Kane.) 

SULPHOMESITYLATE      OF      BARYTA.       Soluble 

in  water. 

SULPHOMESITYLATE  OF  COPPER.  Souble  in 
C6  Hfl  Cu  S2  00  +  2  Aq  water,  and  in  boiling  alco- 
hol. (Hlasiwetz.) 

SULPHOMESITYLATE  OF  LIME.  Soluble  in 
Cc  H0  Ca  S2  08  water,  and  in  alcohol.  Ether  pre- 
cipitates it  from  the  alcoholic  solu- 
tion. (Hlasiwetz.) 

SuLPHO/>erMESiTYLic  ACID.  Soluble  in  wa- 
ter. (Kane.) 

SuLPHOperMESITYLATE     OF    BARYTA.      Solu- 

ble  in  water. 

SuLPHOperMESiTYLATE  OF  LIME.     Deliqnes- 
C]2  Hj0  Ca4  S4  015  +  2  Aq    cent.     Soluble  in  water. 
(Kane.) 

SULPHOMESITYLOSULPHURIC      ACID.         Vid. 

SulphoMesitylic  Acid. 

SULPHOMETHYLANE.  Sulphamate  of  Me- 
C2  H5  N  S2  00  thyl. 

SuLpnoMETHYLic  ACID.  Vid.  MethylSul- 
phuric  Acid. 

SULPHOMETHYLSULPHURIC  AdD.      Vid.   Me- 

thylSulphurous  Acid. 

Dj'SuLPHoMETHOLic  ACID.  Vid.  Methionic 
Acid. 

SuLPHoMoLYBDic  ACID.  Vid.  TerSulphide 
of  Molybdenum. 

The  alkaline  sulphomolybdates,  and  those  of 
the  alkaline  earths,  are  soluble  in  water,  and  the 
solutions  are  tolerably  stable  when  concentrated, 
but  they  gradually  undergo  decomposition  when 
dilute. 

SULPHOMOLYBDATE    OF    AMMONIUM. 

I.)  Easily  soluble  in  water.  Very  sparingly 
N  Hi  S,  Mo  S,  soluble  in  alcohol.  (Berzelius, 
Lehrb.) 

II.)  acid.  Tolerably  easily  soluble  in  water. 
Very  sparingly  soluble  in  alcohol.  (Berzelius, 
Lehrb.) 

SULPHOMOLYBDATE    OF    BARYTA. 

I.)  More  soluble  in  water  than  No.  II. 
Ba  S,  Mo  S8 

II.)  Less  soluble  in  water  than  No.  I.     (Berze- 
Ba  S,  3  Mo  Ss    lius.)    Not  decomposed  by  cold  con- 
centrated   chlorhydric   acid,   but   is 
more  readily  attacked  by  dilute  acid. 

SULPHOMOLYBDATE    OF   BlSMUTH.      Ppt. 
Bi  S3,  3  Mo  S3 

SULPHOMOLYBDATE  OF  CADMIUM.  Insoluble 
CdS,MoS8  in  water.  (Berzelius.) 

SULPHOMOLYBDATE    OF    CALCIUM. 

I.)  Permanent.  More  soluble  in  water  than 
Ca  S,  Mo  S8  No.  II. 

II.)  Permanent. 
Ca  S,  3  Mo  S3 

SULPHOMOLYBDATE  of  protosulphide  OF  CE- 
RIUM. 

I )  Insoluble  in  >vater. 
Ce  S,  Mo  S3 

SULPHOMOLYBDATE  of  scsquisulphide  OF  CE- 
Ce2  S8,  3  Mo  Ss    RIUM.     Partially  soluble  in  water. 
(Berzelius.) 

SULPHOMOLYBDATE     OF    CHROMIUM. 

Cr,  ss,  3  Mo  S,    uble  in  water. 


SULPHOMOLYBDATE    OF   COBALT.       Soluble  in 

CoO,  MoS3    an   aqueous   solution    of    eulphomo- 
lybdate  of  potassium.     (Berzelius.) 

SULPHOMOLYBDATE    OF    COPPER.      Ppt. 
Cu  S,  Mo  S8 

SULPHOMOLYBDATE  OF  GLUCINUM.       Soluble 

G12?3,  3MoS3     in  water,  but  the  aqueous  solution 
gradually      undergoes      decompo- 
sition.    (Berzelius,  Lehrb.) 

SULPHOMOLYBDATE   OF    GOLD.      Soluble   in 
Au  S3,  3  Mo  S3    water,  from  which  it  separates  out 
after  a  time.     (Berzelius,  Lehrb.) 

SULPHOMOLYBDATE    OF    IRON. 

I.)  Soluble  in  water.     (Berzelius.) 

Fe  S,  Mo  S3 

II.)  Soluble  in  an  aqueous  solution  of  sulpho- 
Fe2S3,  3MoS3    molybdate  of  potassium.     (Berze- 
lius.) 

SULPHOMOLYBDATE  OF  LEAD.    Ppt. 

Pb  S,  Mo  S3 

SULPHOMOLYBDATE  OF  LITHIUM.  Perma- 
Li  S,  Mo  S3  nent.  Very  easily  soluble  in  water. 

SULPHOMOLYBDATE    OF    MAGNESIUM.       Solu- 

Mg  S,  Mo  S8    ble  in  an  aqueous  solution  of  bisul- 
phide of  molybdenum. 

SULPHOMOLYBDATE    OF    MANGANESE. 

I.)  mono.     Soluble  in  water. 
Mn  S,  Mo  S8 

II.)  acid.     Insoluble  in  water. 

III.)  basic.     Insoluble  in  water. 

SULPHOMOLYBDATE  of  disulphide  OF  MER- 
Hg2  S,  Mo  S3  CURY.  Ppt. 

SULPHOMOLYBDATE  of  protosulphide  OF  MER- 
HgS,MoS8    CURY.    Ppt.    Insoluble  in  an  aque- 
ous  solution  of  sulphomolybdate  of 
potassium.     (Berzelius.) 

SULPHOMOLYBDATE  OF  NICKEL.    Permanent. 
NiS,  MoS3     Soluble    in   an   aqueous   solution   of 
molybdate    of     potash.      (Berzelius, 
Lehrb.) 

SULPHOMOLYBDATE    of  bisulphide  OF  PLATI- 

Pt  S2,  2  Mo  Ss     NUM.      Ppt. 

SUDPHOMOLYBDATE    OF    POTASSIUM. 

I.)  Soluble  in  water;  less  soluble  in  alcohol. 
KS,  MoS3  (Ber/elius.) 

II.)  Slowly  soluble  in  cold,  rapidly  soluble  in 
K  S,  3  Mo  S3  boiling  water. 

SULPHOMOLYBDATE  OF  SILVER.    Ppt. 

Ag  S,  Mo  S3 

SULPHOMOLYBDATE  OF  SODIUM. 
I.)  Soluble  in  water,  and  in  alcohol.      Much 
Na  S,  Mo  S3    more  soluble  in  alcohol  than  the  pot- 
ash-salt.     (Berzelius.) 

II.)  Difficultly  soluble  in  water. 
Na  S,  3  Mo  S8 

SULPHOMOLYBDATE  1  Similar  to  the  ha- 
OF  STRONTIUM.  !  Hum  salts.  (Berze- 

I.)   SrS,  MoS3  |  Hus.) 

II.)   SrS,  3  Mo  Q, 

SULPHOMOLYBDATE  of  protosulphide  OF  TIN. 
Sn  S,  Mo  S3  Ppt. 

SULPHOMOLYBDATE  of  bisulphide  OF  TIN. 
Sn  S2,  2  Mo  S,  Ppt 

SULPHOMOLYBDATE  of  sesquisulphide  OF  URA- 
Ur2S3,  MoS3  NIUM.  Permanent.  Insoluble  in 
water.  (Berzelius.) 

SULPHOMOLYBDATE    OF    YTTRIUM.      Appears 

YS.  MoS3    to    be  soluble  in  water.    (Berzelius, 
Lehrb.) 


664 


SULPHONAPHTHALATES. 


SuLPiioMoLYBDATE  OF  ZINC.  Insoluble  in 
Zn  S,  Mo  Ss  water.  ( Berzelius. ) 

PerSuLPHoMoLYBDiC  ACID.  Vid.  quadri- 
Mo  S4  Sulphide  of  Molybdenum.  The  persul 
phomolybdates,  with  the  exception  of  those 
of  the  alkalies,  are  insoluble  in  water.  (Berze- 
lius.) 

PerSuLPHOMOLYBDATE         OF          AMMONIUM. 

N  H4  S,  Mo  S4     Slightly    soluble    in    cold,     more 

abundantly   soluble   in   hot   water. 

Totally  insoluble  in  ammonia-water.    (Berzelius.) 

PerSuLPHOMOLYBDATE   OF   BARYTA.       Insol- 

Ba  S,  Mo  S4    uble   in   water,    but    is   decomposed 
when  boiled  with  water.     (Berzelius.) 

PerSuLPHoMOLYBDATK   OF   BlSMUTH.      Ppt. 
Bi  Ss,  Mo  S4 

PerSuLPHOMOLYBDATE   OF    CADMIUM. 

PerSuLPHOMOLYBDATE  OF  CALCIUM.    Spar- 
Ca  S,  Mo  84    ingly  soluble  in  water  ;  less   soluble 
in  alcohol.     (Berzelius.) 

PerSuLPHOMOLYBDATE     OF    CERIUM.      Insol- 

ubte  in  water. 

PerSuLPHoMoLYBDATE  OF     CHROMIUM.      In- 

Cr,  S3,  3  Mo  S4    soluble  in  water. 

PerSuLPHOMOLYBDATE   OF    COBALT.      Ppt. 
Co  S,  Mo  S4 

PerSuLPHOMOLYBDATE   OF   COPPER.      Ppt. 
Cu  S,  Mo  S4 

PcrSuLPHoMOLYBDATE  OF  GLUCINUM.  Ppt. 
Gl,  S3,  Mo  S4 

PerSuLPHOMOLYBDATE   OF   GOLD.      Ppt, 
Au  S3,  3  Mo  S4 

PerSuLPHOMOLYBDATE    OF     IRON  ( Ferrous ) . 

Fe  S,  Mo  S4    Insoluble  in  aqueous  solutions  of  the 

protosalts  of  iron,   but  soluble  in  a 

solution    of   persulphomolybdate  of   potassium. 

(Berzelius.) 

PerSOLPHOMOLYBDATE  OF  iRON(-Fern'c).  Ppt. 
PerSuLPHOMOLYBDATE  OF  LEAD.   Ppt. 

Pb  S,  Mo  S4 

PerSuLPHOMOLYBDATE  OF  LlTHIUM.     Slight- 
Li  S,  Mo  S4    ly  soluble  in  cold,  readily  soluble  in 
hot  water.     (Berzelius.) 

PerSuLPHOMOLYBDATE  OF  MAGNESIUM.     In- 

Mg  S,  Mo  S4    soluble  in  water.     (Berzelius.) 

PerSuLPHOMOLYBDATE  OF  MANGANESE.  In- 

Mn  S,  Mo  S4    soluble  in  water. 

PerSuLPHOMOLYBDATE    OF   MERCURY. 
I.)    Ppt. 
Hg2  S,  Mo  S4 

II.)   Ppt. 
Hg  S,  Mo  S4 

PerSuLPHOMOLYBDATE     OF     NlCKEL.        Ppt. 

Ni  S,  Mo  S4     Soluble   in   an   aqueous    solution   of 

persulphomolybdate     of    potassium, 

from  which  it  separates  after  standing  for  some 

24  hours.     (Berzelius.) 

PerSuLPHOMOLYBDATE  of  bisulphide  OF  PLA- 

Pt  S2,  2  Mo  S4      TINUM.      Ppt 

PfrSuLPHOMOLYBDATE         OF          POTASSIUM. 

KS,  MoS4     Very   sparingly   soluble   in  cold,  but 
soluble  in  boiling  water.     Insoluble  in 
a  cold  aqueous  solution  of  caustic  potash,  or  in 
cold  chlorhydric  acid.     (Berzelius.) 

PerSuLPHOMOLYBDATE    OF    SlLVER.      Ppt. 

Ag  P,  Mo  S4 

PerSuLPHOMOLYBDATE   OF   SODIUM.     Spar- 
Na  S,  Mo  S4    ingly  soluble  in  cold,  readily  soluble 
in  hot  water.     (Berzelius.) 


PerSuLPHOMOLYBDATE         OF         STRONTIUM. 

Sr  S,  Mo  S4     Similar  to  the  barium  salt. 

PerSuLPHoMoLYBDATE  of  protosulphide  OF 
SnS,  MoS4  TlN.  Ppt. 

PerSuLPHOMOLYBDATE  of  bisulphide  OF  TIN. 
SnS2,  2  Mo  S4  Sparingly  soluble  in  water.  Solu- 
ble in  an  aqueous  solution  of  per- 
sulphomolybdate of  potash.  (Berzelius.) 

PerSuLPiioMoLYBPATE  of  sesquisulphide  OF 
Ur2S3,MoS4  URANIUM.  Insoluble  in  water. 
(Berzelius.) 

PerSuLPHOMOLYBDATE  OF  YTTRIUM.  Ppt. 
Y  S,  Mo  S4 

PerSuLPHOMOLYBDATE    OF    ZlNC.      Ppt. 
Zn  S,  Mo  S4 

SuLPHoMoLYBDOUs  ACID.  Vid.  ii'Sulphide 
of  Molybdenum. 

SuLPHoMoRPHiNE.  Sparingly  soluble  in  wa- 
(SulphoMorpliide.-)  ter.  Decom- 

CM  Hao  N2  S3  016  =  N2  5  g%  Jte  °e  h      posed  by  boil- 
ing   water. 

Insoluble  in  alcohol,  and  ether.  Easily  soluble  in 
dilute  acids  ;  decomposed  by  concentrated  acids, 
and  by  alkaline  solutions. 

SuLPHoMuRiATic  ACID.  Vid.  Chloride  of 
Sulphur. 

SULPIIONAPHTHALIC      ACID. 

(NaphtylSulphurous  Acid.  HypoSulphoNaphthalic  Add. 
Naphtyl  diTliionic  Acid.  SulphoNaphthamic  Jlcid.  Sul- 
phite of  Naphtoyl.) 

a  =  cao  H8  S2  06  +  2  Aq  Deliquescent.  Read- 
ily soluble  in  water, 

and  alcohol.  It  dissolves  in  melted  naphthalin, 
in  oil  of  turpentine,  and  olive-oil,  the  more  readily 
in  proportion  as  it  is  more  nearly  anhydrous.  As 
a  hydrate,  it  is  almost  insoluble  in  naphthalin. 
The  hydrate  melts  in  its  water  of  crystallization, 
at  a  temperature  lower  than  100°.  (Faraday, 
Phil.  Trans.,  1826,  116.  pp.  147,  148.) 

Its  salts  are  all  soluble  in  water,  and  most  of 
them  are  soluble  in  alcohol  also.  (Faraday,  loc. 
cit.)  Very  sparingly  soluble  in  ether. 

6.  An  isomeric  modification,  known  as  the  "  acid 
of  Faraday's  smouldering  baryta  salt,"  is  readily 
soluble  in  water,  but  does  not  absorb  moisture 
from  the  air.  (Berzelius.) 

SuLPiioNAPHTHAi.ATE  OF  AMMONIA.  Per- 
manent. Readily  soluble  in  water,  and  alcohol. 
Its  solutions  are  decomposed  to  a  certain  extent 
by  evaporation.  (Faraday,  Phil.  Trans.,  1826, 
116.  150.) 

SULPHONAPHTHALATE    OF   BARYTA. 

a  =  ordinary.  Permanent.  Readily  soluble 
(Flaming  Salt,  of  Faraday.)  in  water,  and  alcohol, 
C20  H7  Ba  S2  06  +  1  or  2  Aq  Insoluble  in  ether.  It 
is  not  decomposed  by 
moderately  strong  nitric  acid,  or  aqua-regia,  even 
when  boiled  with  them,  but  decomposition  occurs 
if  it  is  treated  with  very  strong  acids.  (Faraday, 
Phil.  Trans.,  1826,  116.  151.)  100  pts.  of  water 
at  15°  dissolve  only  1.13  pts.  of  it;  at  100°  they 
dissolve  4.76  pts.  of  it.  Soluble  in  absolute  alco- 
hol, and  in  ether.  (Gerhardt,  Jr.,  &c.) 

b  =  "  Glowing  Salt,"  of  Faraday.  By  no 
means  so  soluble  in  water,  either  hot  or  cold,  as  a. 
Soluble  in  alcohol.  (Faraday,  loc.  cit.,  pp.  153, 
151,  146.) 

SULPHONAPHTHALATE  OF  COPPER. 

a  =  acid. 

SULPHONAPHTHALATE  OF  ETHYL.  Insoluble 
CM  H12  S2  06  =  C20  H7  (C4  H5)  S2  06  in  water.  Mixes 

in  all  propor- 
tions, with  alcohol,  and  ether.  (Kimberly.) 


SULPHOPARABENZOLATES. 
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SuLPiioNAPHTHALATE  of  protoxide  OF  IRON. 
Slowly  absorbs  oxygen  from  the  air.  (Faraday, 
Phil.  Tram.,  1826,  116.  154.) 

SULPIIONAPHTIIALATE  OF    LEAD. 

I.)   normal. 

a  «=  C20  H7  Pb  S2  00  Permanent.  Soluble  in 
water,  and  alcohol.  (Fara- 
day, Phil.  Trans.,  1826,  116.  154.)  Less  soluble 
in  water  containing  free  acid  than  in  pure  water. 
More  soluble  in  water  than  the  baryta  salt,  the 
warm  saturated  solution'solidifying  on  cooling. 
(Berzelius.) 

b  =  Isomeric  modif.  Exactly  like  the  b  baryta 
salt.  (Berzelius.) 

II.)  di.  Less  soluble  in  water  than  the  normal 
C20  H7  Pb  S2  ofl;  Pb  0  salt.  (Regnault.) 

III.)  tetra. 
Cjo  H7  Pb  S2  OG  ;  3  Pb  0 

IV.)  polybasic.  Insoluble  in  water.  (Berze- 
lius.) 

SULPHONAPHTHALATE      OF     LlME.        Slightly 

soluble  in  water.  Soluble  in  alcohol.  (Faraday 
Phil.  Trans.,  1826,  116.  154.) 

SULPHONAPHTHALATE    OF  MAGNESIA.      Solu 

ble  in  water.  (Faraday,  Phil.  Trans.,  1826,  116 
154.) 

SULPHONAPHTHALATE  OF  MANGANESE.      Sol 

uble  in  water,  and  alcohol.  (Faraday,  Phil 
Trans.,  1826,  116.  154.) 

SULPHONAPHTHALATE  of  dinoxide  OF  MER 
CURY.  Permanent.  Partially  soluble  in  water 
and  alcohol,  with  formation  of  a  basic  salt.  (Fara 
day,  Phil.  Trans.,  1826,  116.  155.) 

SULPHONAPHTHALATE  of  protoxide  OF  MER 
CURT.  Deliquescent.  (Faraday,  loc.  cit.) 

SULPHONAPHTHALATE  OF  NICKEL. 

a  —  normal.  Soluble  in  water.  (Faraday 
Phil.  Trans.,  1826,  116.  155.) 

6  =  basic.  Insoluble  in  water.  (Faraday,  loc, 
cit.) 

SULPHONAPHTHALATE  OF  POTASH. 

a  =  C20  H7  K  S2  06  -f-  Aq    Permanent.      Soluble 
in  water,  though  not 

very  readily,  and  the  solution  is  not  changed  by 
long-continued  ebullition.  Soluble  in  alcohol. 
(Faraday,  Phil.  Trans.,  1826,  116.  pp.  149,  146.) 

6  An  isomeric  salt  corresponding  to  the  "  smoul 
dering  baryta  salt "  of  Faraday,  is  readily  solu- 
ble in  alcohol,  and  is  not  decomposed  by  boiling 
with  concentrated  potash  solution,  from  which  it 
crystallizes  out  unchanged  on  cooling. 

SULPHONAPHTHALATE  OF  SILVER.  Perma- 
C20  H7  Ag  S2  06  nent.  Soluble  in  water,  the  solu- 
tion undergoing  decomposition  on 
being  boiled.  (Faraday,  Phil.  Trans.,  1826,  116. 
155.)  Soluble  in  9.7  pts.  of  water  at  20°,  or  100 
pts.  of  water  at  20°  dissolve  about  10.3  pts.  of  it. 
(Regnault.)  The  aqueous  solution  deposits,  by 
prolonged  boiling,  a  black  insoluble  mass.  (Fara- 
day, loc.  cit.)  Does  not  decompose,  even  after 
several  hours'  boiling.  (Regnault.) 

SULPHONAPHTHALATE  OF  SODA.  Permanent. 
Soluble  in  water,  and  alcohol.  (Faraday,  Phil. 
Trans.,  1826,  116.  149.) 

SULPHONAPHTHALATE  OF  STRONTIA.  Per- 
manent. Soluble  in  water,  and  alcohol.  (Fara- 
day, Phil.  Trans.,  1826,  116.  153.) 

SULPHONAPHTHALATE  OF  ZINC.  Permanent. 
Moderately  soluble  in  hot  water,  crystallizing  out 
as  the  solution  cools.  (Faraday,*  Phil.  Trans., 
1826,  116.  154.) 
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ACID.     Deliquescent. 

(Tluoflaphthnlimc  Add.     ThioJfaphthic      Verv      easilv 
Acid.     HijpvSulphoNapthic  Acid.)  soluble'       in 

water,     and 
alcohol. 

Its  salts  are  readily  soluble  in  water ;  but,  gen- 
erally speaking,  are  less  soluble  in  alcohol  than 
the  sulphonaphthalates. 

Bi'SULPHONAPHTHALATE  OF  AMMONIA.       Sol- 

uble  in  water. 

^'SULPHONAPHTHALATE  OF  BARYTA.  Very 
C20  Hc  Ba2  S4  012  slowly  soluble  in  water,  even 
when  this  is  boiling,  but  the  solu- 
tion may  be  evaporated  down  to  a  considerable 
extent  before  yielding  any  deposit.  Very  slightly 
soluble  in  alcohol,  which  also  precipitates  it  from 
the  aqueous  solution. 

-Bi'SuLPHoNAPHTHALATE  OF  LEAD.    Readily 

C20  H0  Pb2  S4  Ou  +  4  Aq    soluble  in  water.     Almost 

insoluble  in  alcohol,  which 

precipitates  it  from  the  aqueous  solution.     (Ber- 
i  zelius.) 

Bz'SuLPHoNAPHTHALATE  OF  POTASH.  Read- 
ily soluble  in  water.  Sparingly  soluble  in  alcohol. 

^'SULPHONAPHTHALATE    OF    SODA.        Soluble 

in  water.     Tolerably  soluble  in  alcohol. 

SULPHONAPHTHALID.  Insoluble  in  water, 
C24  H10  S  02  concentrated  nitric  acid,  or  solution 
of  caustic  potash.  Very  slightly,  if 
at  all,  soluble  in  cold,  slightly  soluble  in  boiling 
absolute  alcohol.  Very  slightly  soluble  in  ether. 
(Berzelius.) 

SULPHONAPHTHALIN.  Insoluble  in  water. 
Scarcely  at  all  solu- 
ble in  cold,  some- 
what more  soluble 
in  hot  spirit.  Decomposed  by  fuming  nitric  acid. 
(Gericke,  Ann.  Ch.  u.  Pharm.,  100.  216.)  Boil- 
ing water  dissolves  only  a  trace  of  it,  and  becomes 
opaline  on  cooling.  Soluble  in  cold  alcohol, 
especially  in  anhydrous  alcohol.  (Berzelius.) 

SuLPHoNAPHTHALiDAMic  ACID.  Vid.  Naph- 
thionic  Acid. 

SULPHONAPHTHANIC     AdD.          Vid.     Sulpho- 

Naphthalic  Acid. 

SYLAMIC    ACID.     Vid.    Naph- 
thionic  Acid. 

RCOTIN.    Insoluble  in  cold,  soluble 
(SulpkoNarcotid.)  jn  boiling  water. 

^°Vr    r^    Soluble  in  alco- 


C«  HM  Sa  04  = 


aqueous  solution 
of  caustic  potash.    Insoluble  in  ammonia-water. 
Laurent  &  Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  24. 
114.) 

SULPHONITRITE  OF  POTASSIUM.    Soluble  in 
K  S,  N  S3    water,  and  alcohol  ;  but  these  solutions 
soon  undergo  decomposition.     (Berze- 
ius,  Lehrb.,  3.  198.) 

SULPHONlTRONAPHTHALIC     AdD.        Vid.    Ni- 

roSulphoNaphthalic  Acid. 

SuLPHoPARABENzouc  ACID.      Soluble     in 
C12  H6,  2  S  os    water. 

SULPHOPARABENZOLATE  OF  AMMONIA.   Very 

oluble  in  water,  and  alcohol.  Insoluble,  or  nearly 
nsoluble,  in  ether.  (Church,  Phil.  Mag.,  (4.) 
14.417.) 

SULPHOPARABENZOLATE  OF  BARYTA.  Ex- 
D12  H5  Ba,  2  S  03  ceedingly  soluble  in  water.  Very 
sparingly  soluble  in  absolute  al- 
ohol.  Almost  insoluble  in  anhydrous  ether. 
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C24  Hn  N  S2  04  =  N 


SULPHOPARABENZOLATE  OF  COPPER.  Ex- 
C12  H5  Cu,  2  S  03  ceedingly  soluble  in  water. 

SuLPHOPcrCHLORIDE        OF       PHOSPHORUS  (of 

(Chloride  of  Phosphorus  Gladstone).  Immediate- 
4-  of  Sulphur.)  jy  decomposed  by  water. 

*  cl*  S*  Also   decomposed   by  al- 

cohol, ether,  and  oil  of  turpentine.  Miscible 
with  bisulphide  of  carbon.  (Gladstone,  J.  Ch. 
Soc.,  3.  7.) 

SuLPHoPHENANiLiD.  Very  sparingly  soluble 
(SulphoPkenylAnilide.  Phenyl  Sul-  in  water.  Ea- 
phoPhenylamid.  Isomeric  with  Ami-  sjjy  soluble  in 

CTT  «  n        alcohol   and 
12  **fi  ^2  ^4  /•»-.•    /v» 

c]l  R5  ether.       (B  i  ffi, 

H  Ann.     Ch.    u. 

PA  arm.,    91. 

107.)  Sparingly  soluble  in  water.  Easily  solu- 
ble in  alcohol,  and  ether.  (Gericke,  Ann.  Ch.  u. 
Pharm.,  100.  217.) 

SULPHOPHENIC  ACID.  Vid.  PhenylSulphu- 
ric  Acid. 

SuLPHoPnENOYLAMiD.    Difficultly  soluble  in 

r  H  Na  o  -N  jCi2H4S2°a"  cold'  easilv  So1" 
C12  H5  N  S2  02  _  N  j  H  uble  .n  bo.ling 

water. 
SuLPHoPHENOYLftiAMiD.      Very    soluble    in 

r  w  N  9  o  -N  fCt.,H4S2Oa"  boiling,  very  spar- 
C,,H8N2S2Oa-N2  JHi-  ing,y  soluble  in 

cold  water.  Sol- 
uble in  ammonia-water,  and  in  solutions  of  the 
fixed  alkalies,  forming  salts  which  are  very  solu- 
ble in  water.  But  its  baryta  and  silver  salts  are 
scarcely  at  all  soluble  in  water.  (Gerhardt,  Ann. 
Ch.et  Phys.,  (3.)  53.311.) 

SULPHOPHENYLAMID.  Insoluble  in  water. 
(Phenyisuiphimid.)  Readily  soluble 

C12  H7  N  S2  04  =  N  \  &2  ES  Sa  °*  in  alcohol.  Sol- 
uble in  boiling 

ammonia-water.  (Gerhardt  &  Chiozza,  Ann.  Ch. 
et  Phys.,  (3.)  46.  143.) 

SULPHOPHENYLAMID  with  SILVER.  .  Ppt. 


CaH.8,04 

Ag 


Soluble  in  ether. 


C^  Hu  N  S4  08  =  N 

SuLPHoPHENYLANiLiD.  Vid.  SulphoPhen- 
Anilid. 

SULPHOPHENYLBENZAMIC   AdD.       Vtd.  Ben- 

zoylSulphoPhenylamic  acid. 

SULPHOPHENYLBENZAMID.          Vtd.     Benzoyl- 

SulphoPhenylamid. 

SULPHOPHENYLBENZOYLACETAMID.  S  O  1  U- 
(BenzoylAcetylSulphoPhenylamid.  ble  in  boiling 
BenzAcetoSulphoPhenamid.)  ether  (Gerhardt 


SULPHOPHEKYL,BENZOYLAMIC    ACID.       Vid. 
BenzoylSulphoPhemylamic  Acid. 

SULPHOPHENYLBENZOYLAMID.   Vid.  BenzOyl- 

SulphoPhenylamid. 

SULPHOPIIENYLBENZOYLCUMINAMID.         Vid. 

CumylBenzoylSulphoPhenylamid. 

SULPHOPHENYLCUMINAMID.          Vtd.     Cumyl- 

SulphoPhenylamid. 

SuLpnoPiiENYLicAciD.    Vid.  Phenyl  Sulphu 
rous  Acid. 

SuLPlfOJn'PHENYLPHOSPHAMID. 
PS, 


SULPHOPHENYLSUCCINAMICACID.         Soluble, 

e  C8  H4  04"  with     de- 

C20HnNS2010  =  N|C12H5S204.0,HO     compo- 
sition   i  n 
water. 

SULPHOPHENYLSUCCINAMATE    OF    AMMONIA. 

C20  H10  (N  H4)  N  S2  010     Very  soluble  in  water.  Sol- 
uble in  alcohol. 

SULPHOPHENYLSOCCINAMATE      OF       SlLVER. 

C20  H10  Ag  N  S2  010    Ppt:      (Gerhardt    &    Chiozza, 
Ann.  Ch.  et  Phys.,   (3.)    46. 
159.) 

SULPHOPHENYLSUCCINAMID.       Vid.    SuCCmyl- 

SulphoPhenylamid. 

SuLpHoPnLORETic  ACID.     Very  readily  solu- 

(PhloretinSulphuricjlcid.)  ble  in  water, 

GIB  H10  S2  012  =  C18  U8  04,  2  H  0,  2  S  03    and  alcohol. 

( Hlasiwetz. ) 

SuLPHOPlILORETATE   OF   BARYTA. 

I.)  normal.  Soluble  in  water.  Insoluble  in 
C18  H8  Ba2  S2  012  +  6  Aq  alcohol  or  ether. 

SULPHOPHLORETATE     OF     LlME.       Soluble    in 

C18  H8  Ca2  S2  012    water. 

SULPHOPHLORETATE     OF     MAGNESIA.      Solu- 

C18H8Mg2S2012    ble  in  water. 

SULPHOPHLORETATE  OF  SODA.    Easily  solu- 
C18  H8  Na2  S2  012    ble  in  water.     Insoluble  in  alco- 
hol or  ether. 

SULPHOPHCENICIC   ACID.    Soluble  in  water, 

(Indigo  Purple.    PhoRnicine.  and   a  1- 

SulphoPurpuric  Acid.)  n  C  O  h  0 1 . 

CS,  HIO  K,  g.0.  =  ^I^MA  .  0,HO  JCru  m.) 

in  several 

saline  solutions,  as  chloride  of  ammonium,  or 
acetate  of  potash,  and  in  alkaline  solutions.  Read- 
ily soluble  in  strong  sulphuric.acid,  especially  in 
the  fuming  acid.  The  sulpho-phcenicates  are  very 
sparingly  soluble  in  water,  but  are  more  readily 
soluble  in  alcohol.  (Crum;  Berzelius.) 

SULPHOPHCENICATE     OF    ALUMINA.      A    Solu- 

tion  of  alum  precipitates  the  acid  from,  its  solu- 
tion in  8000  pts.  of  water.  (Crum.) 

SuLPHoPncENiCATE  OF  COPPER.  A  solution 
of  sulphate  of  copper  precipitates  the  acid  from 
its  solution  in  2000  pts.  of  water.  (Crnm.) 

SULPHOPHCENICATE  of  protoxide  OF  IRON.  A 
solution  of  protosulphate  of  iron  precipitates  the 
acid  from  its  solution  in  3000  pts.  of  water. 
(Crum.) 

SuLPHoPntENiCATE  OF  LIME.  A  solution  of 
chloride  of  calcium  precipitates  the  acid  from  its 
solution  in  8000  pts.  of  water.  (Crum.)  Spar- 
ingly soluble  in  boiling  alcohol.  (Berzelius.) 

SULPHOPHCENICATE   OF   MAGNESIA.      A   SOlu- 

tion  of  sulphate  of  magnesia  precipitates  the  acid 
from  its  solution  in  2000  pts.  of  water.  (Crum.) 

SULPHOPHCENICATE  OF  POTASH.    'Soluble  in 
C32H9KN2S2010+2Aq     100  pts.   of  water.    In- 
soluble, or  but  sparingly 

soluble,  in  alcohol,  or  in  an  aqueous  solution  of 
acetate  of  potash. 

SULPHOPHCENICATE  OF  SODA.  A  solution  of 
chloride  of  sodium  precipitates  the  acid  from  its 
solution  in  60  pts.  of  water.  (Crum.) 

SULPHOPHCENICATE  OF  ZINC.  A  solution  of 
sulphate  of  zinc  precipitates  the  acid  from  its 
solution  in  2000  pts.  of  water.  (Crum.) 
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SULPHO/H'PHOSPHAMID.    Decomposed  at  once 
N  C  P  S2"'     by    hot    water,    but  somewhat   more 
1 3  i  Ha         slowly  by  cold  water.     Partially    de- 
composed by  alcohol.     (Schiff.) 

SuLPHOPHOSPIlANILID. 

(SulphoPhosphoryltriPhenylteramid. 

CM  H18  N3  P  S2  =  N  3$  (C122  H5)s 
(H3 

"  SuLPHoPnospHORic  ACID  "(of  Berzelius). 
Vid.  QuinquiSulphidG  of  Phosphorus. 

"  SDLPHOPHOSPHATE   OP  X."  )  (of  Berzelius). 
"  SULPHOPHOSPHITB    OP  X.  "  ) 

Vid.  Sulphide  of  Phosphorus  &  of  X. 

SuLpnoPnospHORic  ACID  (of  Wurtz).  Sol- 
(SulphOxy Phosphoric  Acid.)  uble  in  water;  but  the 
P  03  S2  solution  is  readily  de- 

composed, especially  on 

boiling.  (A.  Wurtz,  Ann.  Ch.  et  Phys.,  (3.)  20. 
473.) 

SULPHOPHOSPHATE     OF    BARYTA.      Insoluble 

3  Ba  0,  P  03  S2    in  water.     (Wurtz.) 

SULPHOPHOSPHATE  OF  COBALT.  Insoluble 
in  water  ;  partially  decomposed  when  boiled  with 
water.  ( Wurtz,  loc.  cit. ) 

SULPHOPHOSPHATE  OP  COPPER.  Insoluble 
in  water.  Decomposes  very  readily.  (Wurtz, 
loc.  cit.) 

SULPHOPHOSPHATE  OF  ETHYL.  Vid.  Ethyl- 
SulphoPhosphoric  Acid. 

SULPHOPHOSPHATE  of  sesquioxide  OF  IRON. 
Insoluble  in  water.  (Wurtz,  loc.  cit.) 

SULPHOPHOSPHATE  OF  LEAD.  Insoluble  in 
3  Pb  0,  P  08  S2  water.  Easily  decomposed.  ( Wurtz, 
loc.  cit.) 

SULPHOPHOSPHATE  OF  LIME.  Insoluble  in 
water.  (Wurtz,  loc.  cit.) 

SULPHOPHOSPHATE  OF  NICKEL.  Insoluble 
in  water  ;  partially  decomposed  when  boiled  with 
water.  (Wurtz,  loc.  cit.) 

SULPHOPHOSPHATE  OP  POTASH.  Very  solu- 
3KO,  P03S2  ble  in  water.  (Wurtz,  loc.  cit.,  p. 
476.) 

SULPHOPHOSPHATE  OF  SODA.  Effloresces 
3  Na  0,  P  03  S2  +  24  Aq  in  dry  air.  Sparingly  sol- 
uble in  cold,  very  soluble 

in  boiling  water.  Insoluble  in  alcohol.  (Wurtz, 
loc.  cit.,  p.  474.) 

SULPHOPHOSPHATE  OP  STRONTIA.  Insolu- 
ble in  water.  (Wurtz,  loc.  cit.) 

SuLPHoPnospHOROUs  ACID.  Vid.  ferSul- 
phide  of  Phosphorus. 

SuLPiioPnospHoViNic  ACID.  Vid.  Ethyl- 
SulphoPhosphoric  Acid. 

SuLPHoOpiANic  ACID.  Insoluble  in  water. 
C20  H10  S2  08  =  C20  H9  S2  07,  H  0  Soluble  in  alcohol, 
and  in  alkaline 
solutions.  (Wcehler.) 

SuLPHOriANATE  OF  AMMONIA.  Soluble  in 
water,  or  at  least  in  ammonia-water. 

SULPHOPIANATE    OF    LEAD.       Ppt. 

SuLPHOriANATE  OF  POTASH.  Soluble  in 
water,  or  in  a  solution  of  caustic  potash. 

SULPHOPIANATE    OF    SlLVER.      Ppt. 

SULPHOPIANATE  OF  SODA.  Resembles  the 
potash  salt. 

SuLPHoPLATiNic  ACID.  Vid.  6/Sulphide  of 
Platinum. 

SULPHOPLATINATE    OF   AMMONIUM. 


SULPHOPLATINATE   OF    SODIUM.      Soluble    in 

water. 

Bt'SULPHOPROPIOLIcAciD. 

C6  H8)  4  S  08 

Z?iSuLPHoPROPiOLATE    OF    BARYTA.     Very 
C6H6Ba2, 4S03    soluble  in  water.     Soluble  in  al- 
cohol.     (Buckton  &   Hofraann, 
J.  Ch.  Soc.,  Q.  253.) 

SULPHOPROPIONIC    ACID. 

(PropionSulphuric  Jlcid.) 

U«  H6  S2  010  =  C6  H4  02,  2  H  0,  2  S  08 

SULPHOPROPIONATE    OF    AMMONIA.       Soluble 

in  water,  and  dilute  alcohol.  From  these  solu- 
tions it  is  precipitated  by  absolute  alcohol. 

SULPIIOPROPIONATE  OF  BARYTA.    Tolerably 
C6H4Ba2S2010     soluble  in  hot  water.     (Buckton 
&  Hofmann,  J.  Ch.  Soc.,  Q.) 

SULPHOPROPYLIC    AdD. 

(PropylSulphuricAcid.  Trityl  Sul- 
phuric Acid.  Sulphate,  of  Propyl.) 
C6  H8  S2  08  =  CB  H7  0,  H  0,  2'S  03 

SULPHOPROPYLATE    OF    BARYTA.       Soluble  in 

C6  H7  Ba  S2  08  +  6  Aq  &  +  2  Aq  water ;  the  solution 
is  decomposed  to  a 

slight  extent  on  evaporation.  (Berthelot  &  De 
Luca,  Ann.  Ch.  et  Phys.,  (3.)  43.  402.) 

SULPHOPROPYLATE  OF  LIME.    Deliquescent. 

SULPHOPROPYLATE  OF  POTASH.  Very  solu- 
C6  H7  K  S2  08  ble  in  water,  the  solution  undergo- 
ing decomposition  when  boiled. 
Soluble  in  boiling  absolute  alcohol.  (Chancel.) 

SuLPHoPuRPURic  ACID.  [The  name  has 
also  been  incorrectly  applied  to  SulphoPhcenicic 
Acid,  q.  v.]  Soluble  in  water.  Insoluble,  or 
very  sparingly  soluble,  in  alcohol. 

SULPHOPURPURATE  OF  LEAD. 

I.)  Slightly  soluble  in  water.    Insoluble  in  al- 
cohol. 
II.)  basic.    Insoluble  in  water. 

SULPHOPURPURATE   OF  POTASH.      Soluble    in 

water.     (Berzelius.) 

SuLPHoRETiNYLATE  OF  BARYTA.     Sparingly 
C18  Hu  Ba  S2  06    soluble  in  water,  being  much  less 
soluble  in  water  than  the  cumenyl- 
sulphite  of  baryta.    Difficultly  soluble  in  abso- 
lute alcohol.     (Gerhardt  &  Cahours.) 

SULPHORHODIATE   OF    POTASSIUM.        Soluble 

in  an  aqueous  solution  of  sulphide  of  potassium. 
(Berzelius.) 

SuLPHoRuFic  ACID.  Soluble  in  water.  In- 
soluble in  alcohol.  (Berzelius.) 

SULPHORUFATE  OF  LEAD.  Easily  soluble  in 
water,  and  alcohol. 

SULPHOSACCHARIC  ACID.  Soluble  in  water. 
Most  of  its  salts  are  soluble  in  water. 

SULPHOSACCHARATE      OF     BARYTA.        Easily 

soluble  in  water. 

SULPHOSACCHARATE    OF   LEAD.      Insoluble  in 

4  Pb  0,  C24  H20  020,  S  03    water.     (Peligot.) 

SuLPHoSALicoL.  Vid.  SulphoSalicylous  Acid. 

SULPHOSALICYLIC  ACID.    Deliquescent.   Sol- 

C]4  H6  S2  012  =  Cu  H4  04,  2  H  O,  2  S  03    uble     in    all 

proporti  o  n  s 
in  water,  alcohol,  and  ether.     (Mendius.) 

Most  of  its  salts  are  soluble  in  water,  but  in- 
soluble in  alcohol  or  ether. 

SULPHOSALICYLATE    OF     AMMONIA.       Soluble 

in  water,  the  solution  undergoing  decomposition 
when  evaporated.  (Mendius,  Ann.  Ch.  u.  Pharm., 
103.  39.) 
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SULPHOSALICTLATE   OF   BARYTA. 

I.)  normal.     Sparingly  soluble  in  cold,  readily 
C14  H4  Ba2  S2  012  +  6  Aq    soluble  in  hot  water.     In- 
soluble in  alcohol  or  ether. 
II.)  acid.      Permanent.      Readily    soluble    in 
C14  H6  Ba  S2  0J2  +  4  Aq    water.    Insoluble   in  alco- 
hol or  ether. 

SULPHOSALICTLATE  OF  COPPER. 

I.)  normal.  Permanent.  Very  soluble  in  wa- 
C,4  H4  Cu2  S2  012  ter.  Sparingly  soluble  in  hot, 

less  soluble  in  cold  alcohol. 
II.)  basic.    Easily  soluble  in  water.    Insoluble 
C14  H4  Cuj  S2  012,  2  Cu  0  +  4  Aq    in  alcohol. 

SULPHOSALICTLATE    OF    ETHYL.      Insoluble 
CM  H4  (C4  H5),  S2  012    in  water.     Readily  soluble  in 
alcohol,    and    ether.     (Men- 
dius.) 

SuLpnoSALiCYLATE    OF    LEAD.      Sparingly 
CJ4  H4  Pb2  S2  012    soluble  in  cold  water.    Insoluble 
in  alcohol. 

SULPHOSALICYLATE     OF    LlME.      Soluble     in 

C14H4Ca2S2012  +  2Aq    water.    Insoluble  in  alco- 
hol or  ether. 

SULPHOSALICYLATE    OF    MAGNESIA.     Very 
C14H4Mg2S2012  +  6Aq    soluble  in  water.     Insolu- 
ble in  alcohol. 

SULPHOSALICYLATE  OF  POTASH. 
I )  normal.    Permanent.     Very  soluble  in  wa- 
C14 H4  K2  S2  012  +  4  Aq    ter.    Very  sparingly  soluble 

in  alcohol,  and  ether. 

II.)  acid.  Very  readily  soluble  in  water.  In- 
C14  H6  K  S2  012  +  4  Aq  soluble  in  alcohol. 

Ill  )  sesquibasic.  Easily  soluble  in  water.  In- 
C14H4'K2S,012;Cl4H5KS2012  +  2Aq  soluble  i 

SULPHOSALICYLATE  OF  POTASH  &  OF  SODA- 
CMH4KNaB,Ou  +  8Aq  Soluble  in  water.  Insol- 
uble in  alcohol  or  ether. 

SULPHOSALICYLATE  OF    SILVER.    Sparingly 

014  H4  Ag2  S2  012  4-  2  Aq    soluble    in    cold,     readily 

soluble  in  hot  water,  but 

the  solution  is  decomposed  by  long-continued 
boiling.  Insoluble  in  alcohol. 

SULPHOSALICYLATE  OF  SODA. 

I.)  normal.  Very  soluble  in  water.  Insoluble 
C14  H4  Na2  S,  Ow  +  6  Aq  in  alcohol  or  ether. 

II.)  acid.  Permanent.  Easily  soluble  in  wa- 
C14  H6  Na  S2  012  +  4  Aq  ter.  Sparingly  soluble  in 
alcohol. 

SULPHOSALICYLATE  OF  ZINC.  Readily  solu- 
Cu  H4  Zn2  S2  012  +  6  Aq  ble  in  water.  Insoluble  in 
alcohol. 

SULPHOSALICYLOUS  ACID.  Insoluble,  or  very 
(SuiphoSalicol.  ThioSalicol.  sparingly  soluble,  in 
Hydride  of  SulphoSalicyl.)  alcohol.  Soluble,  with 
C14H6SjOs  combination,  in  alka- 

line solutions.  (Cahours.) 

SuLPHoSiNAPic  ACID.  Vid.  AllylSulpho- 
Carbamic  Acid. 

SuLPiioSiNAPisiN.  Vid.  SulphoCyanhydrate 
of  Sinapin. 

SuLPHoMsTHYLic  ACID.  Vid.  MethylSul- 
phurous  Acid. 

SuLPiioSTANNic  ACID.  Vid.  fci'Sulphide  of 
Tin.  The  sulphostannates  of  the  alkalies  and 
alkaline  earths  are  soluble  in  water.  (Berzclius.) 

SULPHOSTANNATE   OF   AMMONIUM. 
SULPHOSTANNATE    OF     BARIUM.      Soluble    in 

water.     (Berzelius.) 


SULPHOSTANNATE  OF  CALCIUM. 

SULPHOSTANNATE  OF  COPPER  &  or  IRON. 
2Cu2S,  SnS2;2FeS,  SnS2     Soluble,    with    decom- 
position, in  nitric  acid. 

SULPHOSTANNATE    OF     POTASSIUM.      Very 
K  S,  Sn  S2  &  + 10  Aq    easily  soluble  in  water,  from 
which  alcohol   throws  down 
a  more  concentrated  solution.     (Kuehn.) 

SULPHOSTANNATE  OF  SODIUM. 

I.)  Permanent.  Soluble  in  water.  (Hcering.) 
Na  S,  Sn  S2  +  7  Aq 

II.)  Soluble  in  water.      (Kuehn.) 
2  Na  S,  Sn  S2  + 12  @  15  Aq 

SULPHOSTANNATE  OF  STRONTIUM. 
SuLPHoSucciNANiL.      Vid.    SuccinylSulpho- 
Phenylamid. 

SuLPtioSucciNANiLic  ACID.  Vid.  Sulpho- 
PhenylSuccinamic  Acid. 

SuLPHoSucciNic  ACID.     Very   hygroscopic. 

Cg  Hfi  S2  0]4  +  2  Aq  =  Readily    soluble     in 

C8H305,3HO)2S03  +  2Aq    water,    alcohol,   and 

ether.      (Fehling.) 

Most  of  its  salts  are  easily  soluble  in  water. 

SULPHOSUCCINATE   OF   AMMONIA. 
C8  H8  (N  H4)3  S2  014  +  2  Aq 

SULPHOSUCCINATE    OF  BARYTA.      Whilst  Still 

C8  H3  Baa  S2  014  moist  it  is  readily  soluble  in  chlor- 
hydric  and  nitric  acids,  and  spar- 
ingly in  hot  acetic  acid  ;  but  after  having  become 
dry  it  is  much  less  soluble  in  chlorhydric,  and 
almost  insoluble  in  acetic  acid.  Solubje  in  sul- 
phosuccinic  acid.  (Fehling.) 

SULPHOSUCCINATE  OF  COBALT.  Appears  to 
be  soluble  in  water. 

SULPHOSUCCINATE  OF  COPPER.  Appears  to 
be  soluble  in  water. 

SULPHOSUCCINATE  of  protoxide  OF  IRON. 
Appears  to  be  soluble  in  water. 

SULPHOSUCCINATE   OF   LEAD. 

I.)  normal.     Insoluble  in  water.     Soluble  in 

C8  H3  Pb3  S2  014  +  3  Aq    nitric  and  chlorhydric  acids, 

and  in  an  aqueous  solution 

of  acetate   of  ammonia  acidulated  with    acetic 
acid. 

II.)  basic.  Tolerably  soluble  in  chlorhydric, 
C8 II3  Pb3  S2  014,  Pb  0  nitric,  and  sulphosuccinic 

acids. 

SULPHOSUCCINATE    OF    LIME.    Very    easily 
C8  H4  Ca2  S2  014    soluble    in    water.     Insoluble  in 
alcohol.     (Berzelius's  Lehrb.,   3. 
422.) 

SULPHOSUCCINATE  OF  MAGNESIA.  Extremely 
C8H4Mg2S2014  easily  soluble  in  water.  (Ibid., 
p.  456.) 

SULPHOSUCCINATE  OF  MANGANESE.  Appears 
to  be  soluble  in  water. 

SULPHOSUCCINATE  OF  NICKEL.  Appears  to 
be  soluble  in  water. 

SULPHOSUCCINATE  OF   POTASH. 

I.)  normal.  Hygroscopic,  but  not  deliquescent. 
C8  H3  K3  S2  Ow  +  5  Aq  Readily  soluble  in  water. 
Almost  insoluble  in  abso- 
lute alcohol,  but  very  easily  soluble  in  alcohol  of 
80%.  (Fehling.) 

II.)  di.  Permanent.  Readily  soluble  in  cold, 
C8  H4  K2  S2  014  +  2  Aq  &  4  Aq  and*  in  almost  all 
proportions  in  boil- 
ing water. 

SULPHOSUCCINATE  OF  SILVER.  Insoluble  in 
C8  H3  Ag3  S2  o,4  water.  Easily  decomposed. 
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SULPHOSUCCINATE   OP   SODA. 

I.)  normal.  Readily  soluble  in  water,  and  spirit. 

SuLPiioTELLiiROUS  ACID.  Vid.  ^'Sulphide 
of  Tellurium.  The  alkaline  sulpho-tellurites  are 
readily  soluble  in  water  ;  less  soluble  in  alcohol ; 
but  the  solutions  undergo  decomposition  when 
exposed  to  the  air. 

SULPHOTELLURITE   OF  AMMONIUM.      Soluble 

3  N  H4  S,  Te  S2    in  water. 

SULPHOTELLURITE  OF  BARIUM.  Tolerably 
3  Ba  S,  Te  S2  permanent.  Slowly  soluble  in  wa- 
ter. (Berzelius.) 

SULPHOTELLURITE  OF  BISMUTH.    Ppt. 

Bi  S,,  3  Te  S2 

SULPHOTELLURITE  OF  CADMIUM.    Ppt. 

3  Cd  S,  Te  S2 

SULPHOTELLURITE    OF    CALCIUM.     Quickly 
3  Ca  S,  Te  S2    decomposes  in  the  air.     Easily  solu- 
ble in  water. 

SULPHOTELLURITE  OF  CERIUM.    Ppt. 
3  Ce  S,  Te  S, 

SULPHOTELLURITE  OF  COBALT.    Ppt. 

3  Co  0,  Te  S2 

SULPHOTELLURITE  OF  COPPER.    Ppt. 

3  Cu  S,  Te  Sa 

SULPHOTELLURITE  OF  GOLD.  Somewhat 
Au  S3,  Te  S2  soluble  in  water.  (Berzelius.) 

SULPHOTELLURITE  of  protosuiphide  OF  IRON. 
3  Fe  S,  Te  S2  Ppt. 

SULPHOTELLURITE  of  bisulphide  OF  IRON. 
Fe2  S3,  Te  S2  Ppt. 

SULPHOTELLURITE  OF  LEAD.     Ppt. 
3  Pb  S,  Te  S2 

SULPHOTELLURITE  OF  LITHIUM.  Soluble  in 
SLiS,  TeS2  water. 

SULPHOTELLURITE  OF  MAGNESIUM.  Soluble, 
3MgS,TeS2  without  decomposition,  in  water. 
Tolerably  soluble  in  alcohol.  (Ber- 
zelius.) 

SULPHOTELLURITE  OF  MANGANESE.    Ppt. 

Mn  S,  Te  S2 

SULPHOTELLURITE  of  disulphide  OF  MER- 
3  Hg2  S,  Te  S2  CURY.  Ppt. 

SULPHOTELLURITE  of  protosuiphide  OF  MER- 
3  Hg  S,  Te  S2  CURY.  Ppt. 

SULPHOTELLURITE  OF  NICKEL. 
SULPHOTELLURITE   OF  PLATINUM.     Soluble 
3  Pt  S2j  2  Te  S2    in  water,  but  after  several  days  it 

separates  out  from  the  solution. 
SULPHOTELLURITE    OF    POTASSIUM.      Deli- 
3  K  S,  Te  S2    quesces  in  moist  air.     Soluble  in  wa- 
ter, but  the  solution  soon  undergoes 
decomposition  when  exposed  to  the  air. 
SULPHOTELLURITE  OF  SILVER.    Ppt. 

3Ag  S,  TeS2 

SULPHOTELLURITE  OF  SODIUM.  Soluble  in 
3  Na  S,  Te  S2  water. 

SULPHOTELLURITE     OF    STRONTIUM.       Toler- 

3  Sr  S,  Te  S2  ably  permanent.  Completely  solu- 
ble in  water. 

SULPHOTELLURITE  of  protosuiphide  OF  TIN. 
3  Sn  S,  Te  S2  Ppt. 

SjJLPnoTELLURiTE  of  bisulphide  OF  TIN.  Ppt. 
3  Sn  S2,  2  Te  S3 

SULPHOTELLURITE  OF  ZINC.    Ppt. 

3  Zn  S,  Te  S2 

SULPHOTEREBIC    ACID. 

C20H16S206? 

SULPHOTEREBATE    OF    BARYTA.      Soluble    in 

C20  H16  Ba  S2  06     water.    (Gerhardt.) 


SULPHOTHYMIC  ACID.  Vid.  ThymylSulphu- 
ric  Acid. 

BuLPHoToLUENic  ACID.  Vid.  ToluenylSul- 
phurous  Acid. 

SuLPiioToLuio  ACID.  Vid.  ToluenylSul- 
phurous  Acid. 

SuLpnoToLUOL.     Insoluble  in  water.      (De- 

(Tlii°  Toluol.-)     viHe.) 
C14  H7  S  O2 

SuLPHoTuNGSTic  ACID.      Sparingly  soluble 

(Ter Sulphide  of  Tungsten.)    in  water,   more  readily 

w  S3  in  hot  than  in  cold.     It 

is  precipitated  from  the 

aqueous  solution  on  the  addition  of  chloride  of 
ammonium,  or  of  acids,  though  not  absolutely 
insoluble  in  acidulated  water.  Soluble,  especially 
when  recently  precipitated  and  still  moist,  in 
aqueous  solutions  of  caustic  potash,  carbonate  of 
potash,  the  alkaline  sulphides,  and  in  ammonia- 
water.  The  alkaline  sulphotungstates  are  soluble 
in  water,  but  the  solutions  gradually  undergo  de- 
composition when  exposed  to  the  air. 

SULPHOTUNGSTATE     OF     AMMONIUM.      Much 

NH4S,  WS8    more  readily   soluble  in  pure  water 
than  in  dilute  saline  solutions.     The 
aqueous  solution  is  slowly  decomposed  when  ex- 
posed to  the  air.     (Berzelius.) 

SULPHOTUNGSTATE       OF       AMMONIUM      with 
N  H4S,  WS3;  NH40,  W03      TUNGSTATE     OF    AM- 
MONIA.      Soluble     i  n 
water,  and  alcohol.     (Berzelius,  Lehrb.,  3.  338.) 

SULPHOTUNGSTATE  OF  BARIUM.     Soluble  in 
BaS,  WS3    an   aqueous   solution  of  sulphide  of 
barium. 

SULPHOTUNGSTATE  OF  BISMUTH. 
Bi  S8,  3  W  S3 

SULPHOTUNGSTATE  OF  CADMIUM.    Ppt. 
Cd  S,  W  S3 

SULPHOTUNGSTATE    OF     CALCIUM.      Easily 
Ca  S,  w  S3    soluble  in  water ;  also  somewhat  sol- 
uble in  alcohol.     (Berzelius.) 

SULPHOTUNGSTATE  OF  CERIUM.    Ppt. 

Ce  S,  W  S3 

SULPHOTUNGSTATE  OF  CHROMIUM.  Soluble 
Cr2  S3,  WS3  in  water.  (Berzelius,  Lehrb.) 

SULPHOTUNGSTATE  OF  COBALT.  Sparingly 
Cos,  WS8  soluble  in  water.  (Ber/.elius.) 

SULPHOTUNGSTATE   OF    COPPER.      Pot. 
Cu  S,  W  S3 

SULPHOTUNGSTATE  OF  GLUCINUM.  Appar- 
ently soluble  in  water.  (Berzelius,  Lehrb.) 

SULPHOTUNGSTATE  OF  GOLD.  Soluble  in 
Au  S3,  3  w  S3  water,  but  a  precipitate  forms  in 
this  solution  after  it  has  stood  for  a 
few  days.  (Berzelius,  Lehrb.) 

SULPHOTUNGSTATE  of  protosuiphide  OF  IRON. 
Fe  S,  w  S3  Soluble  in  water.  (Berzelius,  Lehrb.) 

SULPHOTUNGSTATE  of  sesquisulphide  OF  IRON. 
Fe2S3,3WS3  Ppt. 

SULPHOTUNGSTATE   OF   LEAD.      Ppt. 

Pb  S,  W  S3 

SULPHOTUNGSTATE    OF    MAGNESIUM. 

I.)  normal.  Readily  soluble  in  water,  and  al- 
MgS,  WS8  Cohol.  (Berzelius,) 

II.)  acid.    Insoluble  in  water. 

III.)  basic.    Ppt. 

SULPHOTUNGSTATE  OF  MANGANESE.  Soluble 
MnS,  WS3  in  water.  (Berzelius.) 

SULPHOTUNGSTATE    of  disulphide  OF    MER- 

Hg2  S,  W  S3      CURY.      Ppt. 
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SULPHOTUNGSTATE  of  protosulphide  OF  MER- 

Hg  S,  W  S3      CURT.      Ppt. 

SULPHOTUNGSTATE    OF    NlCKEL.       Soluble     in 

Ni  S,  W  S3    water. 

SULPHOTUNGSTATE  of  bisulphide  OF  PLATI- 
Pt  S  ,  2  W  S3    NUM.     The    aqueous    solution    re- 
mains clear  for  a  long  time,  but 
finally  deposits  a  precipitate. 

SULPHOTUNGSTATE  OF  POTASSIUM. 

I.)  Easily  soluble  in  water.  Sparingly  soluble 
K  S,  W  S3  in  alcohol,  by  which  it  is  precipitated 

from  the  aqueous  solution. 
II.)  Soluble  in  water. 

K  S,  2  W  S3 

SULPHOTUNGSTATE     OP     POTASSIUM    with 

K  S,  W  S3  ;  K  0,  W  03  +  4  Aq      TUNGST  ATE  OF  POT- 

ASH.     Soluble  in  wa- 
ter, and  alcohol.     (Berzelius,  Lehrb.) 
SULPHOTUNGSTATE  OF  SILVER. 

Ag  8.  W  S8 

SULPHOTUNGSTATE  OF  SODIUM.  Very  solu- 
Na  S,  W  S3  ble  in  water  ;  less  soluble  in  alcohol, 
although  still  very  soluble  therein, 
especially  if  it  contains  sulphide  of  sodium. 

SULPHOTUNGSTATE  OF  STRONTIUM.  Soluble 
Sr  S,  W  S3  in  water  and  in  an  aqueous  solution 
of  sulphide  of  strontium. 

SULPHOTUNGSTATE  of  protosulphide  OF  TIN. 
Sn  S,  W  S3  Ppt. 

SULPHOTUNGSTATE  o/'&fW/jAiGte  OF  TIN.  Ppt. 

Sn  S2,  2  W  S3 

SULPHOTUNGSTATE    OF   VANADIUM.      Soluble 

in  water. 

SULPHOTUNGSTATE  OF  ZINC.  Soluble  in 
Zn  S,  W  S3  water,  with  subsequent  precipitation. 

SuLPHoVALEROLic  ACID.    Not  isolated. 

SULPHOVALEROLATE    OF    LEAD.        Soluble     in 

water.      (Gerhardt,  Ann.    Ch.  et  Phys.,  (3.)    7. 
278.) 

SULPHOVANADIC  ACID.  Vid.  terSulphide  of 
Vanadium.  The  sulphovanadiates  of  the  alkalies 
are  soluble,  those  of  the  alkaline  earths  difficultly 
soluble,  and  those  of  the  metals  proper  insoluble 
in  water. 

SULPHOVANADIATE   OF  AMMONIUM. 
SULPHOVANADIATE     OF     BARIUM.         Slightly 

soluble  in  water. 

SULPHOVANADIATE  OF  CALCIUM.  Slightly 
soluble  in  water. 

SULPHOVANADIATE  OF  POTASSIUM.  Soluble 
K  S,  V  S3  in  water.  Insoluble  in  alcohol. 

SULPHOVANADIATE  OF  STRONTIUM.  Slightly 
soluble  in  water. 

SULPHOVANADIOUS  ACID.  Vid.  fo'Sulphide 
of  Vanadium.  The  alkaline  sulphovanadites  are 
soluble  in  water.  (Berzelius.) 

SULPHOVANADITE   OF    AMMONIUM.        Soluble 

in  water. 

SULPHOVANADITE  OF  POTASSIUM.  Soluble 
K  S,  V  S,  in  water. 

SULPHOVINIC  ACID.  Vid.  Ethyl  Sulphuric 
Acid. 

SULPHOVIRIDIC  ACID.  Very  readily  soluble 
in  water.  Slowly,  but  completely,  soluble  in 
strong  alcohol.  (Berzelius.) 

SULPHOVIRIDATE  OF  LEAD.  Somewhat  sol- 
uble in  water.  (Berzelius.) 


ACID.     Vid.  SulphoCarbo- 
nate  of  Ethyl  (No.  II.). 

SuLPiiOxYARSENic  ACID.      Sparingly  solu- 
As  03  S2    ble  in  water. 

SuLpnOxyARSENiATE  OF  POTASH.  Perma- 
KO,As03S2  +  2  Aq  nent.  Sparingly  soluble  in 
water.  The  aqueous  solution 
soon  undergoes  decomposition,  especially  when 
boiled,  unless  an  excess  of  alkali  is  present,  in 
which  event  the  decomposition  is  retarded.  (Bou- 
quet &  Cloez,  Ann.  Ch.  et  Phys.,  (3.)  13.  54.) 

SuLPHOxYLOLic    ACID.      Vid.    XylenylSul- 
phurous  Acid. 

SuLPHOxrPnospHORic  ACID.     Vid.  Sulpho- 
Phosphoric  Acid. 

SULPHUR.  The  ordinary  modification  of  sul- 
S  phur  is  insoluble  in  water  ;  slightly  soluble  in 
alcohol,  ether,  benzin,  oil  of  turpentine,  and  in 
general  in  the  fatty  and  essential  oils,  especially 
when  these  liquids  are  warm.  Much  more  solu- 
ble in  bisulphide  of  carbon,  from  which  it  is  pre- 
cipitated on  the  addition  of  ether,  alcohol,  or  a 
hot  solution  of  caustic  potash. 

Dissolve  pts. 

100  pts.  of  Saturated  at  °C.        of  flowers  of 

sulphur. 

Ether  (hot) 0.54 


(cold) 
Bisulphide  of  carbon 

(hot) 

Bisulphide  of  carbon 
Rectified  coal-tar  naph- 
tha (boiling  at  98  @ 

100°) 
«         (i 

Benzin  (boiling  at  86°) 


A  mixture  of  equal 
pts.  of  benzin  and 

oil  of  turpentine 
«        ft 

Oil  of  turpentine 


A  mixture  of  4  vols. 
oil  of  turpentine 
and  1  vol.  benzin 

Naphtha  (from  Val- 

travers) 
«        « 

Absolute  alcohol 


16° 


98 
16° 

86° 
75° 
16° 


boiling 

16° 

150° 

75° 

16° 


boiling 
16° 

boiling 

16° 
boiling 

16°     . 


100° 


0.188 

73.46 
38.70 


26.98 
1.51 

17.04 
7.91 
1.79 


16.41 
2.19 

16.16 
6.24 
1.37 


14.26 
2.59 

10.56 
2.77 
0.42 
0.12 


(Payen,  C.  #.,  1852,  34.  pp.  509,  456.) 
Soluble  in  20  pts.  of  hot  nearly  absolute  alco- 
hol ;  less  easily  soluble  in  weaker  alcohol.  (Lau- 
rogais;  Favre.)  Soluble  in  600  pts.  of  boiling 
alcohol  of  40°  B.  (Chevallier,  J.  Ch.  Med.,  2. 
587  [P.]);  in  500  pts.  of  alcohol  (Meissner,  in  his 
News  System  der  Chem.  2te  Auf.,  3.  Ill  [P.] ;  in 
200  pts.  of  alcohol  (Pelouze  &'Fremy) ;  in  1926.7 
pts.  of  absolute  alcohol  at  15°,  i.  e.  100  pts.  of 
absolute  alcohol  at  15°  dissolve  0.0519  pt.  of  sul- 
phur. (Pohl,  Wien.  Akad.  Bericht,  6.  600.)  . 

Quickly  soluble  in  12.5  pts.  of  ether  at  the 
ordinary  temperature.  (Favre.)  Acetic  ether  dis- 
solves 6%  of  it.  (Favre.) 

Soluble  in  12  pts.  of  hot  rock-oil  (naphtha) 
from  Amiano,  but  nearly  insoluble  in  cold  naph- 
tha. (Saussure.)  100  pts.  of  nicotin  at  100° 
dissolve  10.58  pts.  of  sulphur,  this  separates  out 
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again,  for  the  most  part,  as  the  solution  cools. 
Also  soluble  in  warm  anilin.  (Barral,  Ann.  Ch. 
et  Phys.,  (3.)  20.  352.)  Abundantly  soluble  in 
hot,  less  soluble  in  cold  anilin.  (Fritzche.)  Very 
largely  soluble  in  anilin,  and  quinolein  (as  in  all 
the  essential  oils),  especially  when  these  are  warm. 
From  the  hot  solution  it  separates  out  on  cooling. 
(Ilofmann,  Ann.  Ch.  et  Phys.,  (3.)  9.  pp.  143, 
169.)  Soluble  in  2.6  pts.  of  boiling,  sparingly 
soluble  in  cold  creosote.  (Reichenbach.) 

Soluble,  by  digestion,  in  about  2  pts.  of  oil  of 
turpentine.  More  soluble  in  hot  than  in  cold  oil 
of  turpentine. 

When  oil  of  turpentine  is  heated  with  sulphur 
to  150°  decomposition  commences.  (Payen,  C.  R., 
34.  508.)  Soluble  in  hot  oil  of  copaiba,  from 
which  it  crystallizes  on  cooling.  (Gerber.)  Sol- 
uble in  oil  of  mandarin.  (Luca.)  Abundantly 
soluble  in  hot  oil  of  caraway,  being  deposited 
again  on  cooling. 

Sulphur  is  soluble  to  a  notable  extent  in  the 
numerous  liquids  comprising  the  hydrogenized 
and  oxygenated  essential  oils,  the  alcohols,  ethers, 
fatty  oils,  and  pyrogenous  oils.  (Payen,  C.  R., 
1852,  34.  509.) 

Somewhat  soluble  in  hot,  less  soluble  in  cold 
wood-spirit.  (Payen,  C.  R.,  1852,  34.  509.) 
Sparingly  soluble  in  wood-spirit,  in  lignone,  from 
which  it  is  precipitated  on  the  addition  of  water 
(L.  Gmelin),  in  bromoform  ;  in  cold  benzin,  but 
largely  soluble  in  boiling  benzin  (Mansfield,  J. 
Ch.  Soc.,  1.  262),  in  mercuric  methyl,  in  nitrate  of 
ethyl,  which,  when  of  0.909  sp.  gr.,  dissolves  -fa 
pt.  of  it ;  from  this  solution  it  is  not  precipitated 
by  water.  (Favre.)  Very  slightly  soluble  in 
cold  acetone.  (Chenevix,  Ann.  de  Chim.,  1809, 
69.  50.) 

Soluble  in  naphtha,  in  aldehyde  (Liebig),  in 
iodal,  in  bromal  (Loewig),  in  chloroform,  in  warm 
choral  (Liebig),  in  an  aqueous  solution  of  sinka- 
lin  (Babo),  in  chloride  of  ethyl,  in  warm  chloride 
of  benzoyl,  in  bichloride  of  tin,  in  warm  liquid 
sulphydric  acid  (Niemann),  in  warm  sulphide  of 
phosphorus,  in  sulphide  of  bromine,  in  bromine,  in 
terchloride  of  nitrogen,  in  an  aqueous  solution  of 
sulphide  of  barium  (Dumas,  TV.),  in  an  alcoholic 
solution  of  quinquisulphide  of  potassium,  but  is  re- 
precipitated  on  the  addition  of  water  to  the  satu- 
rated solution.  (Berzelius's  Lehrb.,  2.82.)  Solu- 
ble in  aqueous  solutions  of  the  alkaline  sulphites, 
especially  if  these  are  hot.  (Bolley,  Ann.  Ch.  u. 
Pharm.,  1842,  44.  357.)  Slightly  soluble  in  a 
strong  boiling  aqueous  solution  of  sulphocyanhy- 
dric  acid,  from  which  it  separates  again,  for  the 
most  part,  on  cooling.  (Porrett,  Phil.  Trans., 
1814,  p.  548.)  Soluble  in  sulphydrate  of  butyl 
(butylsulphydric  acid),  in  warm  retinole,  and  in 
alkaline  leys. 

Extremely  soluble  in  coniin.  (Blyth,  J.  Ch. 
Soc.,  1.  350.)  Very  readily  soluble  in  caprylic 
alcohol  (hydrate  of  capryl).  (Bouis,  Ann.  Ch.  et 
Phys.,  (3.)  44.  103.)  Readily  soluble  in  dichlo- 
ride  of  sulphur.  Very  soluble  in  warm  sulpho- 
cyanide  of  allyl  (essence  of  mustard )  ( Fontanelle ; 
Dumas  &  Peligot),  and  in  hot  alkarsin  (oxide  of 
cacodyl).  Very  readily  soluble  in  hot,  less  solu- 
ble in  cold  sulphoperchloride  of  phosphorus 
(P  Cl«  S4  of  Gladstone).  Tolerably  readily  sol- 
uble in  warm  styrol,  separating  out  again  on  cool- 
ing. Readily  soluble  in  warm,  less  soluble  in 
cold  toluene,  and  rosin-oil.  (Pelletier  &  Walter.) 
Soluble  in  olive-oil  at  115°,  from  which  it  sepa- 
rates out,  in  great  part,  on  cooling.  Also  soluble 
in  the  pyrogenous  oil  of  resin,  both  crude  and 
purified,  at  120°,  the  solution  solidifying  almost 


|  completely  on  cooling.  (Payen,  C.  R.,  1852,  34. 
509.)  Largely  soluble  in  hot  oil  of  amber  (am- 
bereupion),  from  which  it  crystallizes  out  on  cool- 
ing. (Dapping.)  Soluble  in  2  pts.  of  hot, 
slightly  soluble  in  cold  caoutchin  ;  the  hot  solu- 
tion deposits  much  of  it  on  cooling,  but  still 
retains  a  larger  quantity  than  can  be  taken  up  by 
cold  caoutchin. 

Sulphydrate  of  ethyl  dissolves  sulphur  slowly, 
but  in  considerable  quantity.  (Zeise.)  Insolu- 
ble in  valerianic  acid,  valcrate  of  amyl,  hydride 
of  valcryl,  or  hydrate  of  arayl  (fusel-oil).  (Traut- 
wein.) 

The  soft  elastic  sulphur  which  is  obtained  when 
molten  sulphur,  the  temperature  of  which  is 
higher  than  260°,  is  poured  into  water,  sometimes 
contains  as  much  as  35%  of  a  peculiar  amorphous 
modification  of  sulphur  which  is  completely  insol- 
uble in  bisulphide  of  carbon,  either  hot  or  cold. 
It  dissolves,  however,  in  absolute  alcohol.  When 
subjected  to  a  current  of  aqueous  vapor  at  100°, 
or  indeed  to  the  action  of  simple  heat  at  90°  or 
100°,  this  modification  is  changed  into  ordinary 
sulphur,  crystallizable  and  soluble  in  bisulphide  of 
carbon.  (Ch.  Deville,  in  Pelouze  &Fremy,  TV.) 
The  variety  of  sulphur  insoluble  in  bisulphide  of 
carbon  has  also  been  obtained  under  other  circum- 
stances, viz.,  by  the  action  of  chlorhydric  acid  on 
metallic  hyposulphites.  (Fordos  &  Gelis.) 

When  heated  to  350°,  or  till  it  passes  from  the 
pasty  to  the  thin  fluid  state,  and  then  slowly 
cooletl,  sulphur  dissolves  almost  entirely  in  bisul- 
phide of  carbon.  That  which  has  been  heated 
to  300°,  and  then  quickly  cooled,  is  only  partially 
soluble  in  bisulphide  of  carbon,  and  especially 
that  which  has  been  cooled  by  pouring  into  cold 
water ;  over  40%  of  this  sulphur  being  insoluble. 
From  the  solution  in  bisulphide  of  carbon,  after 
rhombic  crystals  have  separated,  amorphous 
granules  are  deposited  which  cannot  be  again 
dissolved  in  the  bisulphide.  The  rhombic  crys- 
tals, however,  are  readily  soluble  in  bisulphide  of 
carbon.  (Magnus,  Ann.  Ch.  u.  Pharm.,  101.  61.) 

Bisulphide  of  carbon  at  12°  dissolves  0.35  pt.  of 
ordinary  sulphur.  Some  varieties  of  sulphur  are, 
however,  not  entirely  soluble  in  bisulphide  of 
carbon,  thus  : 

Fraction  of 

Pts.  of  S  dis-  the    original 

Variety  of  sulphur,    solved  by  one    At  °C.  weightwhich 

pt.  of  C  So.  is    insoluble 

in  C  S,. 

Octahedral,  from 

Sicily  0.335  12° 

Crystall.  dry  way, 
recently  prepared      0.415  13° 

"        prep.  8  yrs.  0.833  12° 

"  "     9  yrs. 

"  15  yrs. 
Red  needles,  recently 

prepared  0.382 

Soft  yellow,  recently 


2  years        0.316 
Soft  red,  recently 

prepared  0.374 

Soft  red,  prep.  5  yrs. 
Flowers  of  sulphur      0.351 


12° 

11° 
11° 
13° 


0.000 

0.029 
0.004 
0.020 
0.051 

0.023 

0.353 
0.157 

0.157 
0.181 
0.113 


another  sample  0.234 

Roll  brimstone,  outside  0.029 

"         "        inside  0.073 

(Ch.  Deville,  Ann.  Ch.  et  Phys.,  (3.)  47.  99.) 
All  these  varieties  of  sulphur,  even  the  portion 
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insoluble  in  bisulphide  of  carbon,  dissolve  without 
residue  in  warm  absolute  alcohol ;  crystallizing 
on  cooling.  They  are  less  soluble  in  chloroform 
or  ether  than  in  alcohol.  Readily  soluble  in  boil- 
ing, less  soluble  in  cold  benzin.  (Ch  Deville,/oc.  cit.) 
The  soft  pasty  sulphur  obtained  by  decompos- 
ing H  S  with  S  O2  forms  an  almost  clear  emul- 
sion (pseudosolution)*  or  incomplete  solution, 
from  which  it  is^  precipitated  by  various  salts  and 
other  soluble  substances  which  have  no  chemical 
affinity  for  it.  This  pseudo  solution  appears  to 
depend  upon  a  peculiar  kind  of  diffusion,  analo- 
gous to  the  swelling  up  of  gelatinous,  albuminous, 
and  slimy  substances,  or  of  starch,  so  that  an 
apparent  solution  is  formed.  Of  the  sulphur  in 
question,  23  pts.  combine  with  100  pts.  of  water. 
When  precipitated  by  the  addition  of  saline  solu- 
tions it  retains,  very  pertinaciously,  portions  of 
the  precipitant.  When  the  pseudosolution  of 
sulphur  is  exposed  to  the  light,  the  sulphur  is 
gradually  converted  into  a  pulverulent  modifica- 
tion, and  separates  as  such.  The  same  thing  oc- 
curs when  the  ps.-  solution  is  boiled.  It  is  precipi 
tated  by  the  concentrated  mineral  acids,  without 
affecting  its  solubility  at  first,  but  it  soon  changes 
when  kept  in  contact  with  them.  It  is  precipitated 
by  many  mineral  salts ;  especially  by  those  of 
potassium  ;  in  this  case  its  power  of  forming 
pseudo  solutions  is  destroyed.  But  when  thrown 
down  by  salts  of  soda  or  of  ammonia,  it  may 
again  be  dissolved  in  pure  water.  Caustic,  car- 
bonated, and  sulphuretted  alkalies  convert  the 
soluble  sulphur  into  insoluble.  The  pseudo  solu- 
tion of  sulphur  in  water  may  be  mixed  with 
alcohol  without  change.  When  shaken  for  a  long 
time  with  naphtha  or  oil  of  turpentine  it  is  de- 
composed. The  pseudo  solution  combines  readily 
with  bisulphide  of  carbon,  and  forms  an  emulsion 
which  subsequently  undergoes  composition.  The 
sulphur  itself  is  only  partially  soluble  in  bisul- 
phide of  carbon.  (Selmi,  J.pr.  Ch.,  57.  49.) 

Berthelot  refers  all  the  varieties  of  sulphur  to 
two  modifications  ;  viz.,  I.)  "  octahedral,"  or, 
electronegative,  and,  II.)  "  amorphous,"  or,  elec- 
tropositive. 

I.)  Octahedral,  or  electronegative  Sulphur.  All 
of  its  varieties  are  soluble  in  bisulphide  of  carbon. 
It  is  scarcely  acted  upon  by  a  solution  of  bisul- 
phite of  potash.  Oxydizing  bodies  in  contact 
with  sulphur  at  the  moment  it  is  disengaged  con- 
vert this  to  insoluble  sulphur. 

II.)  Amorphous,  or  electropositive  Sulphur.  In- 
soluble in  neutral  solvents,  viz.,  in  water,  alcohol, 
ether,  bisulphide  of  carbon,  &c.  Soluble,  with 
tolerable  rapidity,  in  a  solution  of  bisulphite  of 
potash.  By  continued  contact  with  a  solution  of 
sulphide  of  sodium,  a  portion  of  it  is  dissolved, 
and  the  remainder  changed  into  octahedral  sul- 
phur. With  solutions  of  caustic  potash,  and 
ammonia,  similar  reactions  occur.  Less  easily 
oxydized  by  nitric  acid  than  the  other  modifica- 
tion. Some  varieties,  as  that  contained  in  soft 
sulphur  prepared  by  heat,  are  soluble,  to  a  certain 
extent,  in  alcohol,  and  ether ;  and,  by  boiling, 
the  rest  of  the  sulphur  is  converted  into  the  elec- 
tronegative modification.  A  similar  result  is 
attained  by  long-continued  contact  with  cold  alco- 
hol. According  to  Berthelot,  the  condition  of  the 
sulphur  is  changed  before  it  dissolves.  Solutions 
of  the  alkalies,  alkaline  salts,  and  alkaline  sul- 
phides, all  change  insoluble  to  soluble  sulphur. 
(Berthelot,  Ann.  Ch.  et  Phys.,  (3.)  49.  430.) 

*  The  other  varieties  of  pasty  sulphur  (prepared  in 
various  ways)  do  not  possess  this  property. 


Of  the  compounds  of  sulphur  with  the  metals 
(sulphides),  all  those  of  the  alkalies  are  soluble  in 
water,  but  most  of  those  of  the  heavy  metals  are 
not  acted  upon  by  water.  Only  the  sulphides  of 
potassium  and  of  sodium  are  soluble  in  alcohol. 
Several  of  the  alkaline  sulphides  are  soluble  in 
ether.  (Gmelin.) 

SULPHURET  OF  X.     Vid.  Sulphide  of  X. 

SULPHURETTED  ACETIC  ACID.  Vid.  Sulphy- 
drate  of  Acetyl. 

SULPHURETTED  HYDROGEN.  Vid.  Sulphy- 
dric  Acid. 

SULPHURETTED  HYPOSULPHURIC  ACID.  Vid. 
fnThionic  Acid. 

jBiSuLPHURETTED      HYPOSULPHURIC      ACID. 

Vid.  MmThkmie  Acid. 

TerSuLPHURETTED     HYPOSULPHURIC     ACID. 

Vid.  pentaThiomc  Acid. 

SULPHURETTEDNlTROSuLPHIDE      OF       IRON. 

Fe2  S3,  N  02,  4  H  S  Insoluble  in  water,  but  is  de- 
composed thereby.  Soluble  in 
alcohol,  and  ether  ;  also,  with  combination,  in 
aqueous  alkaline  solutions.  (Roussin,  Ann.  Ch. 
et  Phys.,  (3.)  52.  295.) 

ZfrSULPHURETTEDOxiDE     OF     ETHYL.        Vid. 

Oxide  of  fo'SulphEthyl. 

SULPHURETTEDSULPHUROUS       ACID.  Vid. 

Hyposulphurous  Acid. 
SULPHURIC  ETHER.     Vid.  Oxide  of  Ethyl. 
SULPHUROUS  ETHER.    Vid.  Sulphite  of  Ethyl. 

SULPHURYLAMMONIUM. 


< 
\ 


2  02« 


Deliquesces,    with 
N  CH6          decomposition.    Easily  soluble  in  wa- 
2  i  S2  02"     ter,  without  decomposition  at  first,  but 
the  solution  soon  undergoes  decom- 
position.    (H.  Rose.) 

SULPHYDRIC  ACID.     1  vol.  of  water  absorbs 
(Hydrosulphuric  Acid.         1.Q8     vol.     of    it      at      10° 

3BS?4£&    (He"ry'r™  •  Trms"  !803' 

H  S  P-  274  [T.])  ;  2.53  vols.  at 

18°    (De    Saussure,    Ann. 

Phil,  6.  340  [T.]);  3.66  vols.  at  the  ordinary 
temperature  (T.  Thomson,  in  his  System,  of 
Chem.,  London,  1831,  1.  275);  3  vols.  at  11° 
(Gay-Lussac  &  The'nard)  ;  about  2.5  vols.  of  it, 
not  1  vol.  as  was  previously  stated.  (Dalton,  in 
his  New  System,  2.  310;  compare  Ibid.,  p.  451.) 


1  vol.  of  water,  under 
a  pressure  of  Om.76  of 
mercury,  at  °C. 


Dissolves  of  H  S  gas  : 
vols.  reduced  to  0  °C. 
&  Qm.76  pressure  of 
mercury. 

0°     ......  -    .    4.3706 

1°  4.2874 

2°  4.2053 

3°  4.1243  | 

4°  4.0442 

5°  3.9652 

6°  3.3872 

7°  3.8103 

8°  3.7345 

9°  3.6596 

10°  3.5858 

11°  3.5132 

12°  3.4415 

13°  3.3708 

14°  3.3012 

15°  3.2326 

16°  3.1651 

17°     .......  3.0986 


SULPHYDRATES. 


1  vol.  of  water,  under 
a  pressure  of  Oni.76  of 
mercury,  at  °C. 


Dissolves  of  H  S  gas  : 
vols.  reduced  to  0°(J. 
&  Om.76  pressure  of 
mercury. 


18° 3.0331 

19°  2.9687 

20°  2.9053 

21°  2.8430 

22°  2.7817 

23°  2.7215 

24° 2.6623 

(Schcenfcld,  Ann.  Ch.  u.  Pharm.,  95.  1  ;  and 
Bunsen's  Gasometry,  pp.  289,  128,  146.) 

Less  soluble  in  aqueous  solutions  of  chloride  of 
sodium  or  chloride  of  calcium  than  in  pure  water. 
Sulphuretted  hydrogen  gas  seems  to  be  out  of 
proportion  less  soluble  than  carbonic  acid  gas  in 
water  at  high  temperatures,  as  when  heated  in 
sealed  tubes.  (De  Senarmont.  Ann.  Ch.  et  Phus., 
(3.)  32.  169.) 


SULPHYDRATE 

(Sulphide  of  Amm 

*>•* 


OF     AMMONIUM. 

m  $  of  Hydrogen, 
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Soluble    in 


At  18°C.  and  the  or- 
dinary  pressure,  100 
vols.  of 


Absorb  vols.  of  H  S. 


Water,  free  from  air    ...  253 

Alcohol,  of  0.84  sp.  gr.     .     .  606 

(Th.  de    Saussure,    Gilbert's  Ann. 
1814,  47.  167.) 


der  Phys. 


1  vol.  of  alcohol,  under 
a  pressure  of  Om.76  of 
mercury,  at  °C. 


Dissolves  of  H  S 
vols..  reduced  to 


and  Om.  7f 
mercury. 


•O. 


pressure  of 


1° 

17.242 

2° 

16.606 

3° 

15.983 

4° 

15.373 

5° 

14.776 

6° 

14.193 

7° 

13.623 

8° 

13.066 

9° 

12.523 

10° 

11.992 

11° 

11.475 

12° 

10.971 

13° 

10.480 

14° 

10.003 

15° 

9.539 

16° 

9.088 

17° 

8.650 

18° 

8.225 

19° 

7.814 

20° 

7.415 

21° 

7.030 

22° 

6.659 

23° 

6.300 

24°     . 

5.955 

(Bunsen's  Gasometry,  pp.  289,  128,  160.) 
Soluble  in   acetate  of   methyl.      (Marchand.) 
Soluble  in  ether.    (Higgins.)     Insoluble  in  caout- 
chin. 

Difficultly  absorbed  by  concentrated  sulphuric 
acid,  with  separation  of  sulphur  and  evolution  of 
sulphurous  acid.  Instantly  decomposed  by  fuming 
nitric  acid.  At  the  temperature  of —18°  (  =  0°F.) 
the  hydrate  of  sulphydric  acid  is  insoluble  in  weak 
alcohol,  or  in  acetic  ether,  but  at  higher  tempera- 
tures it  dissolves  at  once.  ( Woehler.) 

SULPHYDRATE  OF  ACETOYL.  Vid.  Hydride 
of  SulphAcetyl. 

SULPHYDRATE  OF  ACETYL.  Vid.  ThiAcetic 
Acid. 

SULPHYDRATE  OF  ALLYL. 

(AllylMercaptan.) 
C6  H4  S,  H  S 


the     aqueous 

solution  is  exposed  to  the  air,  as  when  kept  in 
half-filled  or  badly  stoppered  bottles,  decompo- 
sition occurs,  hyposulphite  of  ammonia  being 
formed,  and  sulphur  deposited.  The  solution,  as 
commonly  prepared,  also  contains  more  or  less 
bisulphide  of  ammonium,  whence  its  yellow  color. 
(Berzelius,  Lehrb.) 

SULPHYDRATE  or  AMYL.     Insoluble  in  water. 

ysss&Mv     hEriIy  rlu,ble  v  lc°- 

<VHU  S2  L  C10  HU  S,  H  S     hol>  Jnd  ether.     [Com- 
pare Sulphide  of  Amyl 
&  of  X.] 

SULPHYDRATE  OF  AZOBENZOYL.    Nearly  in- 
C42  H18  N2  S3  (?)     soluble    in    alcohol.      Somewhat 
soluble  in  hot,  less  soluble  in  cold 
ether.     (Laurent.) 

SULPHYDRATE  OF  BARIUM.  Effloresces,  with 
BaS,  HS-}-xAq  decomposition.  Very  easily  sol- 
uble in  water.  Much  more  read- 
ily soluble  in  water,  either  hot  or  cold,  than 
hydrate  of  baryta.  Very  difficultly  soluble  in 
alcohol.  (Berzelius's  Lehrb.) 

SULPHYDRATE  OF  BROMOMETHYL. 


c,  H,  Br  > 
H  51 


Very  soluble 


C2  H3  Br  S2 

SULPHYDRATE   OF    BUTYL.     Very  sparingly 

(ButylSulphydric  Acid.     Butylic  Mer-    soluble  in  Water. 

Miscible  in  all 
proportions  with 
alcohol,  and  ether.  (Humann,  Ann.  Ch.  et  Phys., 
(3.)  44.  338.)  [See  also  Sulphide  of  Butyl  &  of 
X.] 

SULPHYDRATE  OF  BUTYRYL.  Sparingly  sol- 
(Thio Butyric  Acid.)  uble  in  water.  More  easily 
C,  H7-  02  S,  H  S  soluble  in  alcohol. 

SULPHYDRATE  OF    CALCIUM. 
Ca  S,  H  S     in  water. 

SULPHYDRATE  OF  CARBOTHIACETONIN.     In- 
C20  H^  N2  S4, 2  H  S     soluble  in   water.      Sparingly 
soluble   in  ether.     Soluble  in 
warm  alcohol,  with  partial  decomposition. 

SULPHYDRATE  OF   CARVOL.     Slowly  soluble 
C20  H16  S  02  =  C20  H14  02,  H  S    in  boiling,  much  less 
soluble  in  cold  alco- 
hol.    (Varrentrapp.) 

SULPHYDRATE  OF  CETYL.    Insoluble  in  wa- 

(Cetylie  Mercaptan.  ter.      Scarcely    at    all 

CetylSulphydric  Acid.)  _  _         Rftiuble   in    cojd   ftlco. 

Easily  soluble 
n  ether;  and,  somewhat  less  easily,  in  boiling 
alcohol. 

SULPHYDRATE  OF  CHLORIDE  OF  ALUMINUM. 
Deliquescent.   Decomposed  by  water.    (Wcehler.) 
SULPHYDRATE  OF  CINNAMOYL.     Vid.    Thio- 
Cinnol. 

SULPHYDRATE  OF  CYANOGEN."      Vid. 


anogen  with  Sulphydric  Acid. 


Cy- 


SULPHYDRATE   OF 

(Ethyl  Sulphydric  Acid. 

Mercaptan.) 

CHS   =  CHSH 


ETHYL.     Very  sparingly 
soluble  in  water.     7  drops 

of  it  require   25  grms.  of 
^^    H     diggoivfe     ^^ 

(Zeise.)  Miscible  in  all  proportions  with  strong 
alcohol,  and  ether.  Sparingly  soluble  in  weak 
alcohol.  (Zeise.) 

The  ethyl  sulphide's  ("mercaptides")  of  the 
heavy  metals  are  insoluble  in  water;  some  of 
them  dissolve  in  alcohol.  [See  Sulphide  of  Ethyl 
and  of  X.] 
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TANNOXYLATES. 


SULPHYDRATE     OP     EXHTLAMIN.       Soluble    in 

water.     (Wurtz,  Ann.  Ch.  et  Phys.,  (3.)  30.  484.) 

SULPHTDRATE  OF  ETHYLENE.  Soluble  in 
(Sulphide  of  Ethylene  $  of  Hydrogen.  alcohol,  from 
Sulphydratc  of  Sulphide  of  laayl.)  which  jt  jg  not 

C4Hab4  =  (,4H4",ba,2l  precipitated    at 

first  by  water  ;  but  after  a  time  the  aqueous  solu- 
tion decomposes.  (Loewig  &  Weidmann.) 

SOLPH.YDRATE      OF      HARMALIN.       Soluble     in 

water,  with  partial  decomposition. 

SULPHYDRATE  OF   HARMIN. 

SULPHYDRATE  OF  HYDRIDE  OF  btBuOTAO- 
(SulphobiBromoSalicylous  Acid.)  SuLP  H  O- 

CM  H6  Br2  02  S4  =  C14  H4  Br2  02  S2)  2  H  S  SALICYL. 

Soluble 

in  alcohol,  from  which  it  is  precipitated  on  the 
addition  of  water.  Soluble  in  ether.  (Heerlein.) 

SULPHYDRATE  OF  HYDROKINONE. 

I.)    C24  H13  S  08  =  2  C12  H6  04  5  H  S 

II.)  Permanent.    Decomposed  by  water. 


SULPHYDRATE   OF    LITHIUM.      Hygroscopic. 
Li  S,  H  S    Easily  soluble  in  water,  and  alcohol. 

(Berzelius,  Lekrb.,  3.  275.) 
SULPHYDRATE  OF  MAGNESIUM.     Soluble  in 
Mg  S,  H  S    water,  the  solution  undergoing  decom- 
position when  heated.     Decomposed 
by  acids. 

SULPHYDRATE  OF  METHYL.     Only  slightly 

(Methyl  Mercaptan.)          soluble  in  water. 


SULPHYDRATE  OF  METHYLENE.  Vid.  proto- 
Sulphide  of  Methyl. 

SULPHYDRATE  OF  NAPHTYLAMIN.  Soluble 
in  alcohol,  but  the  solution  undergoes  decom- 
position when  boiled.  (Zinin.) 

SULPHYDRATE  OF  POTASSIUM.    Deliquescent. 

E  S,  H  S    Very  soluble  in  water,  and  in  alcohol, 

with  production  of  cold  in  both  cases. 

(Berzelius  :    Vauquelin,  Ann.  de   Chim..  42.  40 

[T.]-) 

SULPHYDRATE  OF  SODIUM. 

a  =  Na  S,  H  S  Deliquescent.  Soluble  in  wa- 
ter, and  alcohol. 

b  =  hydrated.  Not  sensibly  altered  by  expos- 
Na  S,  H  S  -f  7  Aq  ure  to  the  air  during  24  hours, 
but  slowly  deliquesces.  When 
heated  it  melts  in  its  water  of  crystallization. 
(T.  Thomson,  in  his  System  of  Chem.,  London, 
1831,2.  903.) 

SULPHYDRATE  OF  STRONTIUM.  Tolerably 
Sr  S,  H  S  permanent.  Soluble  in  water;  more 
readily  than  hydrate  .of  strontia. 

SULPHYDRATE  OF  SULPHACETYL.  See  un- 
der Hydride  of  SulphAcetyl. 

SULPHYDRATE  OF  SULPHOCARVOL.  Soluble 
CM  Hu  S8  =  C20  H14  S,,  H  S  in  ether,  from  which  it 
is  precipitated  on  the 
addition  of  alcohol. 

SULPHYDRATE  OF  SULPHOCYANIDE  OF 
ALLYL.  Vid.  AllylSulphoCarbonic  Acid. 

SULPHYDRATE  OF  TIN.    Ppt.    (Kuehn.) 
Sn  S2,  H  S 

SULPHYDRIC  ETHER.    Vid.  Sulphide  of  Ethyl. 

SuLPuHYpoSuLPHURic  AciD(of  Langlois). 
Vid.  fn'Thionic  Acid. 

SUMBULAMIC  ACID.  Insoluble  in  water.  Sol- 
uble in  alcohol. 


SUMBULAMATE  OF  POTASH.      Soluble  in   an 

aqueous  solution  of  caustic  potash,    from  which 

it    is    precipitated    on    the    addition    of  water. 
(Reinsch.) 

SUMBULOLIC  ACID("  Acide  Sumbulique  "). 
Vid.  Angelic  Acid. 

SUPER-CARBONATE  (&c.)  OF  X.  See  under 
Carbonate  (&c.)  of  X. 

SURINAMIN  (from  Geoffroya  Surinamenis). 
( Geoffroyin.)  Sparingly  soluble  in  cold,  easily  sol- 
uble in  hot  water.  Sparingly  solu- 
ble in  alcohol.  Nearly  insoluble  in  ether. 

SYLVIC  ACID.     Vid.  RESINS,  of  Turpentine. 

SYNAPTASE.  Soluble  in  water.  Insoluble  in 
(Emulsin.)  alcohol,  or  ether.  (Thomson  & 

"  Cge  H35  N4  024 "  Richardson,  Rep.  Br.  Assoc., 
1838,  p.  49.)  Very  soluble  in 
cold  water.  Almost  insoluble  in  alcohol.  The 
aqueous  solution  soon  decomposes  when  exposed 
to  the  air.  (Robiquet.)  Difficultly  soluble  in 
water.  Insoluble  in  alcohol  when  phosphates  are 
present ;  but  alcohol  does  not  precipitate  it  from 
the  solution  in  pure  water.  (Bull,  Am.  J.  Sci., 
(2.)  8.  pp.  76,  77,  78.)  Easily  soluble  in  acids. 
(Ortloff.) 

SYRiNGiN(from  Syringa  vulgaris).  Soluble  in 
(Lilacin.)  8  ($  10  pts.  of  water;  and  in  about 
the  same  proportion  of  alcohol.  Insol- 
uble in  ether.  Soluble  in  concentrated  sulphuric 
acid.  (Bernays.)  Insoluble  in  water,  or  acids, 
excepting  acetic  acid.  (Meillet.) 


T. 


TALLOWS.    See  FATS. 

TANACETiN(from  Tanacetumvulgare).  Soluble 
in  water,  and  spirit.  (Frommherz.) 

TANGHININ  (from  Tanghinia  Thouars).  Efflo- 
rescent. Insoluble  in  water.  Soluble  in  alcohol, 
and  ether.  But  little  acted  upon  by  acids  or 
alkalies. 

TANNASPIDIC  ACID.  Insoluble  in  water. 
C26  H13  010,  H  0  Very  easily  soluble  in  alcohol. 
Insoluble  in  ether  free  from  alco- 
hol, or  in  fatty  or  essential  oils.  Soluble  in 
concentrated  acetic  acid,  from  which  it  may  be  pre- 
cipitated by  adding  water.  Soluble  in  concentrated 
sulphuric  and  nitric  acids.  Also  soluble  in  aque- 
ous solutions  of  the  caustic  alkalies.  (Luck.) 

TANNASPIDATE  OF  ETHYL.  Insoluble  in 
(Ethyl  Tannaspidic  Acid.)  water.  Soluble  in  alcohol. 
CB6  Hsi  °2i  Insoluble  in  ether,  or  in 

fixed  or  volatile  oils.    Sol- 
uble in  concentrated  sulphuric  acid. 

TANNASPIDATE  OF  ETHYL  &  OF  LEAD. 

I.)  Ppt. 
C56H31021,PbO 

II.)  basic.     Ppt. 

TANNASPIDATE  OF  LEAD.    Ppt. 
C2B  H1S  Pb  On 

TANNIC  ACID.     Vid.  GalloTannic  Acid. 
TANNIGENAMIC  ACID.     Vid.  Gallamic  Acid. 
TANNINGENIC  ACID.     Vid.  Catechin. 
TANNOXYLIC  ACID.     Soluble  in  water  acidu- 
( TannoMeianic  Acid.  ]ated  with  acetic  acid. 

TannylOtylicAcid)  Insoluble    in  alcohol. 

^14  "6  "12  —  ^*li  "3  Og,  O  U  U 

TANNOXYLATE  OF  LEAD.  Very  sparingly 
soluble  in  strong  boiling  acetic  acid.  (Buchner.) 


TARTARIC  ACID. 
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TANNC-XYLATE  OF  POTASH.  Soluble  in  wa- 
ter. 

TANTALIC  ACID.  Insoluble  in  water.  (H. 
3Ta02,  2HO  Rose.) 

TANTALATE  OP  AMMONIA.  Very  sparingly 
N  H4  0, 9  Ta  02  +  6  Aq  soluble  in  pure  water.  ( II. 
Rose.) 

TANTALATE  OF  BARYTA.  Very  sparingly  sol- 
Ba  O,  2  Ta  Oa  uble  in  water.  (H.  Rose.) 

TANTALATE  OF  MAGNESIA.    Ppt. 

Mg  0,  2  Ta  02  +  5  Aq 

TANTALATE  ofdinoxide  OF  MERCURY.    Ppt. 
Hg2  0,  2  Ta  02  +  Aq 

TANTALATE  OF  POTASH. 

I.)  Soluble  in  potash-lye. 
K  0,  Ta  0, 

II.)   K  0,  4  Ta  02  )     Are  precipitated  on  boiling 

III.)  K  0,  6  Ta  02  $  the  solution  of  No.  I. 

TANTALATE  OF  SILVER.  Ppt.  Soluble  in 
Ag  0,  Ta  02  +  Aq  ammonia-water.  Decomposed 
by  nitric  acid.  (H.  Rose.) 

TANTALATE  OF  SODA. 

I.)  Soluble  in  493  pts.  of  cold,  and  in  162  pts.  of 
Na  0,  2  Ta  02  +  7  Aq  hot  water ;  the  aqueous  solu- 
tion is  not  altered  by  boiling, 
but  is  decomposed  by  evaporation,  an  insoluble 
acid  salt  being  precipitated.  Insoluble  in  alkaline 
solutions.  (H.  Rose.) 

II.)  Insoluble  in  water. 
Na  0,  3  Ta  02  +  2  Aq 

III.)  NaO,9Ta02 

IV.)  NaO,  12Ta02 

TANTALUM.  Permanent.  Unacted  upon  by 
Ta  water,  or  by  an  aqueous  solution  of  caustic 
potash.  Insoluble  in  chlorhydric,  nitric,  or 
sulphuric  acids,  or  in  aqua-regia.  Slowly  soluble 
in  fluorhydric  acid  ;  quickly  soluble  in  a  mixture 
of  fluorhydric  and  nitric  acids.  (H.  Rose.) 

TAR.  Insoluble  in  water.  Soluble  in  fatty 
and  essential  oils,  benzin,  coal-oils,  &c. 

Soluble  in  water  acidulated  with  oxyphenic 
acid.  (Buchner,  Ann.  Ch.  u.  Pharm.,  96.  189.) 

TARAXACiN(from  Taraxacum  officinale).  Spar- 
ingly soluble  in  cold,  easily  soluble  in  boiling 
water.  Easily  soluble  in  alcohol,  ether,  and  con- 
centrated acids.  (Polex.) 

TART  ANIL.     Vid.  PhenylTartrylamid. 

TARTANILIC  ACID.  Vid,  PhenylTartrylamic 
Acid. 

TART ANI LID.     Vid.  fo'PhenylTartrylfo'amin. 

TARTAR  EMETIC.  Vid.  Tartrate  of  Antimony 
and  of  Potash. 

TARTRALIC  AciD(01d,  of  Fremy).  Vid.  Iso- 
Tartaric  Acid. 

TARTRALIC  AciD(New,  of  Fremy).  [Obtained, 
2C8H4010, 3HO  according  to  the  most  recent 
statement  of  this  chemist,  by 
heating  tartaric  acid  to  190°.  See  Pelouze  & 
Fremy,  Traite'de  Chimie  generate,  Paris,  1855,  4» 
226;  and  Gmelin's  Handbook,  10.  333.]  Deli- 
quescent. 

TARTRALATE  OF  BARYTA.  Soluble  in  water, 
the  solution  undergoing  decomposition  when 
boiled. 

TARTRALATE  OF  LEAD.  Insoluble,  or  very 
sparingly  soluble,  in  cold  water. 

TARTRALATE  OF  LIME.  Soluble  in  water,  the 
solution  undergoing  decomposition  when  boiled. 

TARTRALATE  OF  STRONTIA.     Soluble  in  wa- 


ter ;  the  solution  undergoing  decomposition  when 
boiled. 

TARTRAMETIIANE.     Vid.  Tartramate  of  Ethyl. 

TARTRAMIC  ACID. 
C8  H7  N  010  =  N  £  £»  H*  °s"  .  0,  H  0 

TARTRAMATE  OF  AMMONIA.  Soluble  in  all 
proportions  in  water.  Insoluble  in  alcohol.  (Lau- 
rent, Ann.  Ch.  et  Phys.,  (3.)  23.  116.) 

TARTRAMATE  OF  ETHYL. 

(  Tartramethane.) 
C8  H0  (C4  H5)  N  010 

TARTRAMATE  OF  LIME.  Insoluble  in  alcohol. 
C8  H6  Ca  N  010  (Laurent,  loc.  cit.) 

TARTRAMID.    There  are  two  modifications  of 

r  H  v  r>  w  fc8H*08»  tartramid  (right  and 
C8  H8  Na  08  =  N3  |  gj  left)j  but  they  do  Qot 

differ  from  each  other 
in  solubility.     Soluble  in  water.     (Pasteur.) 

TARTRAMYLIC  ACID.  Vid.  AmylTartaric 
Acid. 

TARTARIC  AciD(amorphous).  Vid.  Meta- 
Tartaric  Acid. 

TARTARIC  ACID  (anhydrous).     There  are  two 

(Tartaric  Anhydride.')  isomeric  modifications  : 

C8  H*  010  =  C8  H4  08»  j  02    one    soluble    in    water 

(vid.    Tartrelic    Acid), 

the  other  insoluble  in  water.  This  last  is  insolu- 
ble in  cold  water,  alcohol,  or  ether ;  but  when  left 
in  contact  with  water  for  several  hours,  it  is  con- 
verted into  ordinary  tartaric  acid ;  this  transforma- 
tion is  effected  more  rapidly  by  boiling  water. 
(Fremy.) 

TARTARIC  AciD(ordinary).  Permanent.  There 

(Weinsaure,  or  Weinsteinsceure.)     are     two     modifica- 

C8  H0  012  =  C8  H4  0JO)  2  H  0         tions      (right      and 

left).    The  ordinary 

acid  is  the  "  right "  modification  ;  but  the  solu- 
bility of  both  the  modifications  is  the  same.  (Pas- 
teur, Ann.  Ch.  et  Phys.,  (3.)  28.  71.) 

By  direct  experiment  Pasteur  found  that  1  pt. 
of  right  tartaric  acid  is  soluble  in  1.326  pts.  of 
water  at  19°  <g>  20° ;  and  that  1  pt.  of  left  tartaric 
acid  is  soluble  in  1.322  pts.  of  water  at  the  same 
temperature.  (Ann.  Ch.  et  Phys.,  (3.)  28.  73.) 
Crystallized  tartaric  acid  is  soluble  in  0.727  pt.  of 
water  at  15°.  (Gerlach's  determination,  see  his 
table  of  sp.  grs.,  below.)  Soluble  in  0.538  pt.  of 
cold  water,  and  in  less  hot  water.  (Gmelin's 
Handbook.)  The  dilute  aqueous  solution  is  de- 
composed after  a  time.  Soluble  in  2  pts.  of  cold, 
and  in  1  pt.  of  hot  water.  (Wittstein's  Handw.) 
Soluble  in  4  pts.  of  water  at  15.5°,  and  in  0.5  pt. 
of  boiling  water ;  the  solution  saturated  at  15.5° 
contains  20%  of  it,  and  the  boiling  saturated  solu- 
tion 66.66%.  Soluble  in  1.714  pts.  of  water  at 
18.75°.  (Abl,  from  OEsterr.  Zeitschrift  fur  Pharm., 
8.  201,  in  Canstatt's  Jahresbericht  fur  1854,  p.  76.) 

Percentage  of  Crystallized  Tartaric  Acid  (C8  EU 
010  +  2  Aq)  in  Aqueous  Solutions. 


Sp.gr. 
[at  15°). 
0045 

Percent  of 
crystallized  acid. 

....     1 

.0090 
.0136 
.0179 
.0224 
.0273 
.0322 
1.0371 
1.0420     . 

2 
3 
4 
5 

6 

7 
8 
9 
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Sp.  gr. 
at  (15°). 

Percent  of 
crystallized  acid. 

Sp   gr. 
(at  15°). 

Percent  of 
C/g  Hg  O^g. 

f\  A  f?f\.c\ 

1  0 

.0045 

1 

.0517 

11 

.0090 

2 

.0565 

12 

.0135 

3 

.0613 

13 

.0181 

4 

.0661 

14 

.0227 

5 

.0709 

15 

.0274 

6 

.0761 

16 

.0321 

7 

.0813 

17 

.0368 

8 

.0865 

18 

.0415 

9 

.0917 

19 

.0463 

10 

.09693 

20 

.0511 

11 

.1020 

21 

.0559 

12 

.1072 

22 

.0608 

13 

.1124 

23 

.0657 

14 

.1175 

24 

.0707 

15 

.1227 

25 

.0757 

16 

.1282 

26 

.0807 

17 

.1338 

27 

.0857 

18 

.1393 

28 

.0908 

19 

.1449 

29 

.0859 

20 

.15047 

30 

.1010 

21 

.1560 

31 

.1062 

22 

.1615 

32 

.1114 

23 

.1670 

33 

.1166 

24 

.1726 

34 

1.1219 

25 

.1781 

35 

1.1272 

26 

.184O 

36 

1.1325 

27 

.1900 

37 

1.1379 

28 

.1959 

38 

1.1433 

29 

.2019 

39 

1.1488 

30 

.20785. 

40 

1.1543 

31 

.2138 

41 

1.1598 

32 

.2198 

42 

1.1653 

33 

.2259 

43 

1.1709 

34 

.2317 

44 

1.1765 

35 

.2377 

45 

1.1821 

36 

.2441 

46 

1.1878 

37 

.2504 

47 

1.1935 

38 

.2568 

48 

1.1992 

39 

.2632 

49 

1.2050 

40 

.26962 

50 

1.2108 

41 

.2762 

51 

1.2166 

42 

.2828 

52 

1.2225 

43 

.2894 

53 

1.2884 

44 

.2961 

54 

1.2343 

45 

.3027 

55 

.2403 

46 

.3093 

56 

.2463 

47 

.3159 

57 

.2523 

48 

1.3220  .     . 

.     .     .     .      57.9* 

.2584 

49 

(Gerlach,  Sp.  Gew. 
24.) 

der  Salzlossungen,   1859,  p. 

(H.  Sch 

.2645 
ff,  Ann. 

50 

Cli.  u.  Pharm.,  1860,  113.  189. 

*  Saturated  solution. 

s 

P-gr- 
04 

Percent  of  cryst.  acid. 
9.06 

An  aqueous  solution 
of  sp.  gr.  (at  15°). 

Contains  (by  experiment) 
percent  of  the  crystallized 
acid  C8  H6  Oia. 

.08 
.12 
.16 

17.45 
24.98 
32.06 

1  0167     .     . 

3  67 

.20 

39.04 

1.0337 

7.33 

'.24 

46.03 

1.0511 

11. 

.28 

52.59 

1.0690 

14.66 

.32 

58.75 

1.1062 

22. 

Sfi 

64.56 

1.1 

654 

.               33 

(Richter,  in 

Gmelin's  Handbook,  10.  271.) 

From  these  results 

^>chiflf  deduces  the  formula  * 

0086 

.     .     .      1.63 

D  =  0.0044637   p   + 

0.000016529  p2:  in   which 

.0235 

5.00 

D  =  the  sp.  gr.  of  the  solution,  and  p  the  per- 

0678 

1428 

centage  of  substance 

in  the  solution,    by  means 

.1090 

22.27 

of  which  Ott  has  calculated  the  following'  table. 

.1217 

25.01 

.1553 

30.76 

.1740 

34.24 

.2078 

40.00 

., 

1  2736 

SI  42 

(Osann,  Kastner's  Arc/iiv.,  1824,  3.  370.) 
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From  these  experimental  results  Osann  deduces 
the  formula  :  y  =  0.01729  x  -f-  4.1,  by  which  to 
calculate  the  percentage  for  any  sp.  gr.  between 
1.1217  and  1.2736;  in  this  formula  x  =  the  sp. 
gr.  of  the  solution,  and  y  the  percentage  of  acid 
in  the  solution. 

An  aqueous  solution  containing  25%  of  crys- 
tallized tartaric  acid,  boils  at  102.2°;  one  of  50% 
boils  at  106.7°.  (Gerlach's  Sp.  Gew.  der  Salzloz- 
sunqen,  p.  111.) 

Soluble  in  2.06  pts.  of  alcohol,  of  80%,  at  15°; 
or  100  pts.  of  80%  alcohol  at  15°,  dissolve  49  pts. 
of  it ;  or,  the  solution  in  80%  alcohol,  saturated 
at  15°,  contains  33%  of  it,  and  its  sp.  gr.  is  0.999. 
(H.  Schiff,  Ann.  Ch.  u.  Pharm.,  1860,  113.  189.) 
Readily  soluble  in  alcohol ;  more  soluble  in  wood- 
spirit.  Insoluble  in  ether. 

Entirely  insoluble  in  pure  oil  of  turpentine. 
(Pasteur,  Ann.  Ch.  et  Phys.,  (3.)  28.  67.)  In- 
soluble in  caoutchin,  but  is  decomposed  when 
boiled  with  it.  (Himly.)  Soluble  in  boiling 
creosote,  the  solution  solidifying  as  it  becomes 
cold.  (Reichenbach.) 

Right  and  left  tartaric  acids,  as  well  as  their 
compounds,  have  identical  solubilities  so  long  as 
they  are  contained  in  combinations  which  exert 
no  action  upon  polarized  light ;  but  when  united 
with  bodies  which  have  any  molecular  action 
whatsoever  on  the  plane  of  polarization,  then 
their  identity  ceases,  and  they  have  no  longer  the 
same  solubility.  (Pasteur,  Ann.  Ch.  et  Phys.,  (3.) 
38.  pp.  460,  461.) 

The  normal  tartrates,  excepting  those  of  the 
alkalies,  are  but  sparingly  soluble,  or  insoluble,  in 
water;  the  acid  salts,  on  the  other  hand,  are 
mostly  soluble,  except  those  of  the  alkalies.  All 
the  metallic  tartrates,  which  are  insoluble  in  wa- 
ter, are  soluble  in  chlorhydric  and  nitric  acids, 
and,  excepting  those  of  silver  and  mercury,  in 
aqueous  solutions  of  caustic  potash  and  soda ; 
also  in  ammonia-water,  excepting  tartrate  of  mer- 
cury. 

On  the  addition  of  a  small  portion  of  a  ferment 
to  dilute  aqueous  solutions  of  the  alkaline  tar- 
trates, exposed  to  the  air  in  a  tolerably  warm 
place,  decomposition  rapidly  ensues,  the  salt 
being  converted  into  a  carbonate.  (Buchner,  Jr., 
Ann.  Ch.  u.  Pharm.,  1851,  78.  207.) 

TARTRATE  OF  ALLYL.  Soluble  in  ether.  De- 
composed by  alkaline  solutions. 

TARTRATE  OF  ALUMINA.  Permanent.  Readily 
C24  H12  (A12"')2  Ogs    soluble  in  water,    (v.  Paecken.) 
Not   precipitated  by  the   alka- 
lies, or  alkaline  carbonates.     (H.  Rose.) 

TARTRATE  OF  ALUMINA  &  POTASH.  Per- 
manent. Very  easily  soluble  in  water.  (Vogel.) 

TARTRATB  OF  AMMONIA. 

I.)  normal.  Efflorescent,  with  loss  of  ammonia. 

C8  H4  (N  H4)2  012     Very  soluble  in  water,  but  more 

easily  in  cold  than  in  hot  water. 

II.)  acid.  Very  sparingly  soluble  in  cold, 
C8  H5  (N  H4)  012  readily  soluble  in  boiling  water. 
Completely  insoluble  in  absolute 
alcohol.  (Ncellner.) 

100  pts.  of  water  at  15°  dissolve  2.192  pts.  of 
right  bitartrate  of  ammonia.  (Pasteur,  Ann.  Ch. 
et  Phys.,  (3.)  38.  464.)  The  right  bitartrate 
combines  with  active  bimalate  of  ammonia  (g. 
vid.),  but  the  left  bitartrate  does  not  thus  com- 
bine, and  is  less  soluble  in  a  solution  of  active 
bimalate  of  ammonia  than  in  pure  water.  (Pas- 
teur, loc.  cit.,  p.  465.)  More  soluble  in  water  j 
than  bitartrate  of  potash,  which  in  other  respects  1 


1  it  resembles  closely,  being,  like  it,  soluble  in  aque- 
ous solutions  of  caustic  potash,  soda,  and  ammo- 
nia, and  of  the  alkaline  carbonates,  as  well  as 
in  the  stronger  acids.  (H.  Rose,  7V.) 

TARTRATE  OF  AMMONIA  &  OF  ANTIMONY. 

(Ammoniacal  Tartar  Emetic.)  Efflorescent. 

C8  H4  Sb'"  (N  H4)  014  +  Aq  &  5  Aq    Much  more  sol- 
uble    in     water 
than  the  corresponding  potash  salt. 

TARTRATE   OF    AMMONIA    &    OF    ARSENIC. 
C8  H4  As'"  (N  H4)  0M  +  Aq    Efflorescent.   More  sol- 
uble than  arsenious  acid 
in  water.     (Mitscherlich.) 

TARTRATE  OF  AMMONIA  &  OF  IRON(FCJ  Os). 

C8  H4  Fe2'"  (N  H4)  014  +  4  Aq     Soluble    in    a    little 

more   than    1    pt.  of 

water,  and  the  aqueous  solution  is  not  decom- 
posed by  long-continued  boiling.  Alcohol  pre- 
cipitates it  from  the  aqueous  solution.  (Procter, 
Amer.  J.  Pharm.) 

TARTRATE  OF  AMMONIA  &  OF  LEAD. 

TARTRATE  OF  AMMONIA  &  OF  LIME.  The 
aqueous  solution  of  bitartrate  of  lime  is  not  pre- 
cipitated by  ammonia.  (Thenard  LT.J.) 

TARTRA.TE  OF  AMMONIA  &  OF  MAGNESIA. 
Easily  soluble  in  water,  being  much  more  soluble 
than  normal  tartrate  of  magnesia.  Decomposed 
by  ammonia-water.  (W.  Mayer,  Ann.  Ch.  u. 
Pharm.,  101.  166.)  Very  readily  soluble  in  a 
solution  of  sulphate  of  ammonia,  less  soluble  in  a 
solution  of  chloride  of  ammonium.  (Field.) 

TARTRATE  or  AMMONIA  &  OF  POTASH.  Efflo- 
C8  H4  (N  HJ  K  012  rescent.  Soluble  in  2  pts.  of  cold, 
and  in  less  than  1  pt.  of  boiling 
water.  (Wittstein's  Handw.)  Soluble  in  2  pts. 
of  water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,  8.  201,  in  Canstatt's  Jahresbericht  fur 
1854,  p.  76.)  Very  soluble  in  water.  In  conse- 
quence of  the  ammonia-salt  being  less  soluble, 
this  compound  has  a  tendency  to  contain  more 
than  one  equivalent  of  ammonia.  Thus  Ram- 
melsberg  describes  a  salt  of  the  following  com- 
position, C8  H*  (N  H4)-|  K-f  O12  +  Aq. 

TARTRATE  OF  AMMONIA  &  OF  SODA.    The 

C8  H4  (N  H4)  Na  012  +  8  Aq    solubility   of  both   the 

right  and   left  tartrate 

of  ammonia  and  soda  is  the  same  ;  by  direct 
experiment  it  was  found  that  1  pt.  of  the  right 
tartrate  is  soluble  in  3.706  pts.  of  water  at  0°; 
and  1  pt.  of  the  left  tartrate  in  3.742  pts.  of  water 
at  0°.  (Pasteur,  Ann.  Ch.  et  Phys.,  (3.)  28.  91.) 

TARTRATE  OF  AMMONIA  &  of  protoxide  OF 
URANIUM.  Resembles  the  corresponding  potash- 
salt. 

TARTRATE     OF    AMMONIUMCHLOROPLATIN- 
(Gros's  Tartrale.)     (ows)AMMONlUM.          Somewhat 
soluble  in  water.     (Gros,  Ann. 
der  Pharm.,  1838,  27.  256.) 

TARTRATE  OF  ANILIN.  More  soluble  in  boil- 
ing than  in  cold  water.  (Hofmann,  Ann.  Ch.  et 
Phys.,  (3.)  9.  155.) 

TARTRATE  OF  ANISAMATE  OF  ETHYL.  Solu- 
ble in  alcohol.  (Cahours,  Ann.  Ch.  et  Phys.,  (3.) 
53.  pp.  346,  347.) 

TARTRATE  OF  ANTIMONY. 

I.)  normal.  Hygroscopic.  Easily  soluble  in 
C24  H8  (Sb'")2  042  (?)  or  Sb  03,  3  C4  Hs  06  water.  Alcohol 

precipitates  No. 

II.  from  the  aqueous  solution.  (Berzelius,  Lehrb., 
3.  1124.) 
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II.)  di.  Insoluble  in  water  or  alcohol.    Soluble  I 
2  Sb  Os,  C8  H,  012  +  2  Aq     in  a  solution  of  normal 
tartrate  of  potash,  and  in 

most  other  soluble  tartrates,   with   combination. 
(Berzelius.) 

III.)  acid.      Insoluble    in   alcohol.      (Peligot, 
Sb  03,  C8  H4  010(?)      Ann.   Ch.    et  Phys.,    (3.)    20. 
290.) 

IV.)  peracid.    Deliquesces  in  moist  air.     Very 
Sb  03,  C16  HJ8  0,8  ?     soluble  in  water.     ( Peligot,  loc. 
cit.,  p.  289.) 

TARTRATE  OF  ANTIMONY  &  OF  BARYTA.  Ppt. 

C8  H4  Ba  Sb'"  O14  +  2  Aq 

TARTRATE  OF  ANTIMONY  &  OF  CADMIUM. 
Ct  H4  Sb'"  Cd  014  Ppt. 

TARTRATE  OF  ANTIMONY  &  OF  CHROMIUM. 
C8  H4  Cr,'''  Sb'"  016  Ppt. 

TARTRATE  OF  ANTIMONY  &  of  sesquioxide  OF 
C8  H4  Fe,'"  Sb'"  018  IRON.  Ppt. 

TARTRATE  OF  ANTIMONY  &  OF  LEAD.  Ppt. 
C8  H4  Sb'"  Pb  0M 

TARTRATE  OF  ANTIMONY  &  OF  LIME.    Ppt. 
C8  H4  Sb1"  Ca  014 

TARTRATE  OF  ANTIMONY  &  OF  LITHIA. 

C8  H4  Sb'"  Li  014  +  5  Aq 

TARTRATE  OF  ANTIMONY  &  OF  POTASH. 

I.)  normal.  Effloresces  superficially.  Soluble 
(  Tartar  Emetic.)  in  1 4.5  ptS.  of  cold,  and  in 

C8  H4  Sb'»  K  014  +  Aq     1.88  pts.   of  boiling  water. 

(Bucholz.) 

[In  Brandes's  Archiv.  (3.  223),  R.  Brandes  & 
Firnhaber  have  published  statements  concerning 
the  solubility  of  tartar  emetic,  which  have  been 
copied  into  many  text-books  of  chemistry  ;  but 
the  figures  of  the  article  in  question  exhibit  little 
accordance  among  themselves,  and  are  in  several 
instances  manifestly  erroneous.  In  the  statements 
of  the  immediate  results  of  their  experiments,  the 
figures  indicate  that  the  substance  weighed  by 
these  chemists  in  their  determinations  was  the 
anhydride  C8  H2  K  Sb  0J2  [Eq.  =  307.2].  Start- 
ing from  this  inference,  I  have  recalculated  each 
of  their  experiments  from  the  statement  of  "  dry 
residue  found  "  ;  estimating  the  ordinary  crystal- 
lized salt  as  C8  H5  K  Sb  Oi5  [Eq.  =  334.2*].  See 
the  following  table.] 


I      Or,  the  aqueous  solution 
saturated  at  °C. 

8.75°     .     .     . 

Contains  per- 
cent of  it. 

.     .  5  05 

21.25° 
31.25° 
37.5° 
50° 
62.5° 
75° 
87.5° 
100° 

8.05 
12.30 
15.13 
18.05 
21.02 
31.48 
33.13 
.      36.26 

1  pt.  of  the  crystallized  salt  is 
soluble  in  18.80    pts.  of  water  at    8.75° 

11.42 

21.25° 

7.13 

31.25° 

'               5.61 

37.5° 

4.54 

50° 

3.76 

62.5° 

2.18 

75° 

"             2.02 

87.5° 

"             1.76 

100° 

Or,  100  pts. 

of  water  at    8.75°    dissolve        5.320  pts.  of  it. 

21.25° 

8.756 

31.25° 

14.021 

^"           37.5° 

17.830         " 

50° 

22.025         " 

62.5° 

26.608 

75° 

45.933         " 

87.5° 

49.541          " 

100° 

56.895 

*  The  equivalent  of  antimony,  after  Dexter,  =  122. 

(From  the  data  given  toy  R.  Brandes  &  Firn- 
haber,  Brandes 's  Archiv.,  1823,  3.  223.) 
100  pts.  of  water  at  15.5°  dissolve  6.6  pts.  of  it. 

100°          "       33 
"         100°          "       50  « 

(Ure's  Diet.) 

Soluble  in  16  pts.  of  water  at  18.75.  (Abl, 
from  (Esterr.  Zeitschrift  fur  Pharm.,  8.  201,  in 
Canstatt's  Jakresbericht  fur  1854,  p.  76.)  It  is 
liable  to  form  supersaturated  solutions.  (Ogden.) 

Insoluble  in  alcohol. 

Freely  soluble  in  glycerin.  (Parrish's  Pharm. 
p.  236.) 

The  aqueous  solution  soon  decomposes,  but  a 
solution  prepared  by  dissolving  1  pt.  of  the  salt  in 
50  pts.  of  water,  and  adding  10  pts.  of  alcohol, 
may  be  kept.  (Harms,  Ann.  Ch.  u.  Pharm.,  96. 
128.) 

II.)  acid.  Efflorescent  More  soluble  than 
C8  H4  Sb'"  K  014 ;  C8  H6  012  +  2  Aq  the  preceding 

salt  in  water. 

Alcohol  precipitates  the  preceding  salt  when 
added  to  the  aqueous  solution.  (Knapp.) 

III.)  Sparingly  soluble  in  water,  from  which 
C8  H4  Sb'"  K  014 ;  3  C8  H5  K  0]2  +  3  Aq  it  is  precipi- 
tated on  the 
addition  of  alcohol.  (Knapp.) 

IV.)   C8  H4  Sb'"  K  Ou  ;  6  C8  H4  K2  Olf     (Knapp. ) 

TARTRATE  OF  ANTIMONY  &  OF  SILVER.  Pot 

C8  H4  Sb"'  Ag  014  +  2  Aq 


Hy- 


TARTRATE  OF  ANTIMONY  &  OF  SODA. 
C8  H4  Sb'"  Na  014  +  Aq    groscopic. 

TARTRATE  OF  ANTIMONY   &  OF   STRONTIA. 
C8  H4  Sb'"  Sr  014    Almost  insoluble  in  boiling  wa- 
ter ;  much  more   soluble  in  an 
aqueous  solution  of  nitrate  of  strontia. 

TARTRATE  OF  ANTIMONY  &  OF  URANIUM. 
C8  H4  Sb  Ur2  016  +  2  Aq  =  Soluble  in  boiling, 

r  TI  o  „    )  but        exceedingly 

Sb"' t  Ura'»  }  08  +  2  Aq  &  9  Aq      sparingly       soluble 
in  cold  water.  (Pe- 
ligot, Ann.  Ch.  et  Phys.,  (3.)  12.  566.) 

TARTRATE  OF  ARSENIC(AS  O8)  &  OF  POTASH. 

r    H    Aairn  GS  H4  08»  )  ~     ,  EfflorCS- 

C8  H4  As  K  014  +  Aq  =  ^   fa}     5  06  +  Aq     CQ^ 

TARTRATE  OF  ARSENIC  (As  05)  &  OF  POTASH. 

C8  H4  As  K  018  +  5  Aq  =  R8.^?8"  j  08  +  5  Aq     Very 

b  1  e 

in  water,  but  the  solution  soon  decomposes,  un- 
less free  arsenic  acid  is  present.  Alcohol  precipi- 
tates it  from  the  aqueous  solution.  (Pelouze,  Ann. 
Ch.  et  Phys.,  (3.)  6.  64.) 

TARTRATE  OF  ASPARAGIN.  Soluble  in  water.  ? 

TARTRATE  OF  AZONAPHTYLAMIN.  Tolerably 
soluble  in  water,  and  alcohol ;  less  soluble  in 
ether. 

TARTRATE  OF  BARYTA. 

I.)  normal.  Soluble  in  from  400  @  1000  pts. 
C8  H4  Ba,  O12  of  water  ;  less  easily  soluble  after 
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drying.  (Bolle.)  Easily  soluble  in  tartaric  acid,  f 
Soluble  in  an  aqueous  solution  of  tartrate  of  am-  ' 
monia. 

When  recently  precipitated,  it  is  soluble  in  a 
cold  aqueous  solution  of  chloride  of  ammonium, 
and  also,  though  less  readily,  in  a  solution  of 
nitrate  of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.) 
10.  96.)  Unlike  the  tartrates  of  lime  and  stron- 
tia,  its  solutions  in  the  fixed  caustic  alkalies  do 
not  coagulate  when  heated.  (Osann,  Gilberts 
Ann.  der  Phys.,  1821,  69.  290.)  Insoluble  in  an 
aqueous  solution  of  chloride  of  ammonium.  (Witt- 
stein.  )  Soluble  in  an  aqueous  solution  of  normal 
citrate  of  soda.  (Spiller.) 

II.)  bi.     100  pts.  of  water  at  18.3°  dissolve  1.24 
C8  H5  Ba  Oia  +  2  Aq      pts.  of  it.     (  Thomson's  Sys- 
tem of  Chem.,  London,  1831, 
2.  488.)  ' 

TARTRATE  OF  BARYTA  &  OF  POTASH.    Very 
C8  H4  K  Ba  012  +  2  Aq     sparingly  soluble  in  water. 
(Dulk.) 

TARTRATE  OF  BARYTA   &   OF   SODA.     Spar- 

C8  H4  Na  Ba  012  +  2  Aq     ingly    soluble     in    water; 

more   soluble   in    aqueous 

solutions  of  Rochelle  salts,  and  of  chloride  of 
barium.  (Kaiser.) 

TARTRATE  OF  BENZIDIN.  Much  more  solu- 
ble in  water  than  benzidin. 

TARTRATE  OF  BISMUTH.  Decomposed  by 
2  Bi  Os,  3  €8  H4  010  =  Pure  water-  Insolu- 

o  r    H    0  ,,  ,  ble  in  C0ld  dilute  tar' 

2Bi"'*    '     $012-fAq&6Aq     taric  acid. 

TARTRATE  OF  BISMUTH  &  OF  POTASH.     De- 
C8  H4  (Bi"')a  012  ;  C8  H4  K2  013    composed  by  water. 
(Schwarzenberg.) 

TARTRATE    OF    BORON(B  O3)    &  OF    LIME, 


TRA  TE 

OF  LIME.  Soluble  in  257  pts.  of  water.  (Witt- 
stein.) 

TARTRATE  OF  BORON(B  Os)    &  OF  POTASH. 

(Soluble  Cream  of  Tartar.      Soro  Tartrate  of  Potash.) 
I.)  Permanent.     Soluble  in  0.75    pt.   of  cold, 

C,  H.  B  K  0U  =  £?  H<K°'"  }  0,  *  +  2  Aq     *f  j  °f 

ing   water. 

Insoluble  in  alcohol.  (Berzelius's  Lehrb.)  Solu- 
ble in  1  pt.  of  water  at  18.75°.  (Abl,  from 
(Esterr.  Zeitschrift  fur  Pharm.,  8.  201,  in  Can- 
stop's  Jahresbericht'fur  1854,  p.  76.) 

II.)  Readily  soluble  in  water.     Sparingly  solu- 

n  H  T*  TT  n    .PTTTTO  °le   in   alcohol  of 

C8  H4  B  K  O14  ;   L8  H5  K  O12  = 


r  TT  o  H 
8 


III.)  Permanent.      Easily    soluble    in    water. 
«"(06;      Slightly     decom- 
P°sed  by  alcohol, 

Which     als°     dis' 
solves  a  trace  of 

it  as  such.     (Wittstein.) 
TARTRATE  OF  BORON(B  Os),  OF  POTASH,  & 

(Borotartrale  of  Sofa.)  OF  SODA.  Slow- 

' 


'  H  .  C8  H4  08» 


+ 


uble    in   water. 
Insoluble  in,  or 
decomposed  by,  alcohol.     (Duflos.) 
[There  are  several  other  compounds.] 


TARTRATE  OF  BORON(B  Os)  &  OF  SODA. 

C16  H12  Na  B,  081  =  &,,%y  \  06  $      As  hygroscopic 
J 


r  „  n  ,, 

B?"  H  8 


as    borax.     Ea- 
8i)y    soluble   in 
water.    Slightly 
decomposed  by  alcohol,  which  also  dissolves  traces 
of  it  as  such.     (Wittstein.) 
TARTRATE  OF  BRUCINE. 
I.)  normal. 

a  =  "  right."    Efflorescent,  though  less  so  than 

C.  H4  (N,  )  C46  HM  08-  .  H)      the   left   salt.     Spar- 

-/*    ingly  soluble  in  cold, 

0M  +  6  Aq  &  11  Aq  exceedingly      soluble 

in  warm  water.  Spar- 

ingly soluble  in  cold  alcohol,  being  less  soluble 
therein  than  the  left  salt.  (Pasteur,  Ann.  Ch.  et 
Phys.,  (3.)  38.472.) 

b  =  left.  Very  efflorescent.  Sparingly  solu- 
C8  H4  (Na  j  CM  H28  0."  .  H  )2  O,,  +  28  Aq  ^  £ 

ceeding- 

ly  soluble  in  warm  water.  More  soluble  in  alco- 
hol than  the  right  salt.  (Pasteur,  loc.  cit.) 

II.)  acid. 

a  =  right.     Soluble  in  water.     Very  sparingly 

N,  {  a,,  H26  o8v  .  H  K     6oluble   !nuicoldj 

M    *  )  15       more    soluble   in 

hot  alcohol.  (Pas- 
teur, loc.  cit.,  pp.  472,  473.) 

b  =  left.  Effloresces  in  dry  air.  Very  spar- 
C.  H.  (».  I  CB  a.  0...  .  H)00+  9  Aq  J*U** 

ceedingly  sol- 

uble in  warm  water.  Soluble  in  alcohol.  (Pas- 
teur, loc.  cit.) 

TARTRATE  OF  CADMIUM.  Difficultly  soluble 
C8  H4  Cd2  013  in  water. 

TARTRATE  of  protoxide  OF  CERIUM.  Sparingly 
C8H4Ce2Ou  soluble  in  water.  Readily  soluble 
in  aqueous  solutions  of  caustic  pot- 
ash and  soda,  and  still  more  soluble  in  ammonia- 
water.  No  more  soluble  in  tartaric  acid  than  in 
water.  (Berzelius.) 

ZftTARTRATE    OF    CESIUM.       Soluble     in     10.32 

C8  Hs  Cs  012  pts.  of  water  at  25°,  and  in  1.02  pts. 
of  boiling  water  ;  being  about  8  times 
as  soluble  as  the  corresponding  rubidium  salt. 
(Allen,  Am.  J.  Sci.,  1862,  34.  pp.  372,  373.) 

TARTRATE  of  sesquioxide  OF  CHROMIUM. 

I.)  normal.  Efflorescent.  Easily  soluble  in 
C24  H12  (Cr2»')2  Oge  water.  (Moser.)  Not  precipi- 
tated by  alkaline  solutions. 

II.)  basic.  Soluble  in  water.  (Berzelius's 
C16  H8  (Cr2")2  024  Lehrb.,  3.  1092.) 

TARTRATE  OF  CHROMIUM  &  OF  LEAD.  Ppt. 
C8  H4  Crs"'  Pb  Ou 

TARTRATE    OF    CHROMIUM    &  OF    POTASH. 
C8  H4  Cr,'»  K  014  +  7  Aq     Slowly    soluble    in    cold 
water,    but  quickly   and 
abundantly  in  hot  water.    Insoluble  in  alcohol. 

TARTRATE  OF  CHROMIUM  &  OF  SILVER. 
C8H4Cr,»'Ag014 

TARTRATE  OF  CIXCHONICIN.  The  right  salt 
is  more  soluble  in  water  than  the  left  salt. 

TARTRATE  OF  CiNCHONiDiN(of  Pasteur). 

I.)  normal.     Readily  soluble  in  water. 

II.)  acid.  Very  difficultly  soluble  in  water. 
(Leers,  Ann.  Ch.  u.  Pharm.,  82.  160.) 

TARTRATE  OF  CINCHONIN. 
I.)  normal.  Sparingly  soluble  in  water.  (Arppe.) 
C40  HM  0,*«  .  H      012  +  4  Aq 
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II.)  acid. 

a  =  right. 


Very 


sparingly  soluble    in 
much 


cold, 
more 


warm  water. 

Very  soluble  in  absolute  alcohol.  (Pasteur,  Ann. 
Ch.  et  Phys.,  (3.)  38.  pp.  470,  472.) 

b  =  left.  Extremely  sparingly  soluble  in  water, 
C.  H5(N,  J  Ca  H.  0,"  .  H)0l,  +  2  A,  ™0d  *£* 

absolute    al- 

cohol at  19°  dissolve  0.296  pt.  of  the  crystallized 
salt,  or  1  pt.  of  the  latter  is  soluble  in  337.8  pts. 
of  absolute  alcohol  at  19°.  (Pasteur,  loc.  cit.) 

TARTRATE    or   COBALT.     Soluble    in   water. 
Cg  H4  Coj  012    Not  precipitated   by  the  caustic  or 
carbonated  alkalies. 

TARTRATE  OP  COBALT  &  OF  POTASH. 
C8  H4  Co  K  012 

TARTRATE  OP  CODEIN. 

TARTRATE  OP  CONIIN.    Soluble  in  water. 

TARTRATE  of  protoxide  OF  COPPER.  Soluble 
C8  H4  Cua  O12  +  6  Aq  in  1715  pts.  of  cold,  and  in 
310  pts.  of  boiling  water. 
(Werther.)  Insoluble  in  cold  water,  but  dissolves 
in  more  than  1000  pts.  of  boiling  water.  (Tromms- 
dorff.)  Soluble  in  an  aqueous  solution  of  caustic 
potash  and  soda,  and  in  2.5  pts.  of  carbonate  of 
potash  in  aqueous  solution.  Easily  soluble  in  a 
boiling,  but  nearly  insoluble  in  cold  dilute  aque- 
ous solution  of  carbonate  of  soda.  Soluble  in 
cold  nitric  acid.  Insoluble  in  tartaric  acid. 

TARTRATE  OF  COPPER(CU  O)  &  OF  POTASH. 
C8  H4  Cu  K  012  Readily  soluble  in  water.  Insol- 
uble in  alcohol.  (Werther.) 

TARTRATE  OF  COPPER  &  OF  SODA. 

I.)  basic.  Somewhat  difficultly  soluble  in  cold, 
C8  H4  Cu  Na  012  ;  2  Cu  0  +  7  Aq  but  easily  soluble 
in  warm  water. 
Insoluble  in  alcohol.  (Werther.) 

TARTRATE  OP  CUMIDIN. 

TARTRATE  OF  CUPR(IC)AMMONIUM.     Perma- 

f     ,  H  x  nent.       Soluble     in 

C8  H4  ^N  j  Cu  J20«  +  4  Aq      ammonia-water,  from 

which   it    is    precipi- 

tated on  the  addition  of  alcohol.     (Du  Menil.) 

TARTRATE  OF  EMETIN.  Readily  soluble  in 
water. 

TARTRATE  OP  ETHYL. 

I.)    normal.      Very   easily    soluble    in    water. 
cs  H*  (c*  Hs)»  °«    Miscible  with  ether  in  all  pro- 
portions.    (Demondesir.) 

II.)  acid.     Vid.  EthylTartaric  Acid. 
C8  H6  (C4  H6)  012 

TARTRATE  OF  ETHYLAMIN. 

I.)  acid.  Soluble  in  water,  and  alcohol.  (E. 
Meyer.) 

TARTRATE  OF  FDRFURIN. 

I.)  acid.  Permanent.  Soluble  in  water. 
(Svanberg  &  Bergstrom.) 

TARTRATE  OF  GLUCINA.  Readily  soluble  in 
CM  HM  (GV")i  OM  water.  (Vauquelin.) 

TARTRATE  OF  GLTCOCOLL.  Soluble  in  water. 
When  alcohol  is  added  to  the  aqueous  solution  an 
oily  fluid  separates.  (Horsford,  Am.  J.  /Set.,  (2.) 
4.  63.) 

TARTRATE  OF  GUANIN. 
3  C10  HB  N6  O,,  2  C8  H6  012  +  4  Aq 

TARTRATE  of  protoxide  OF  IRON. 


I      a  =  anhydrous.    Difficultly   soluble   in    water. 

C8  H4Fe,013     Soluble  in   1127  pts.  of  cold  water 

[about   1200   pts.   of  water   at  15° 

(Wittstein's    Handw.,     &     Berzelius's    Lehrb.)]. 

(Dulk.)     Readily  soluble  in  alkaline  solutions. 

b  =  hydrated.  Soluble  in  426  pts.  of  cold 
water,  and  in  402  pts.  of  boiling  water.  (Bu- 
cholz.)  It  is  not  precipitated  by  the  alkalies  or 
alkaline  carbonates.  Persoz  mentions  a  "  tartrate 
of  iron  "  which  is  insoluble  in  water.  (Ann.  Ch. 
et  Phys.,  (2.)  63.  278.) 

TARTRATE  of  sesquioxide  OF  IRON.  Toler- 
CM  H12  (Fe2"')2  0S6  +  6  Aq  ably  permanent.  Ea- 
sily soluble  in  water, 

the  aqueous  solution  undergoing  partial  decom- 
position when  boiled.  Not  precipitated  by  alka- 
lies. Insoluble  in  alcohol  or  ether.  (Wittstein.) 

Soluble  basic  compounds  may  be  obtained, 
though  not  so  easily  as  with  many  other  acids ; 
three  equivalents  of  tartaric  acid  being  required 
to  take  up  two  equivalents  of  ferric  oxide.  (Ord- 
way,  Am.  J.  Sci.,  1858,  (2.)  26.  202.)  Not  pre- 
cipitated by  caustic  alkalies. 

TARTRATE  of  protoxide  8f  sesquioxide  OF  IRON. 

I.)  Soluble  in  384  pts.  of  cold,  and  in  320  pts. 
C8  H4  Fe2  012 ;  C14  H12(Fe2''')2  0^  -f-  4  Aq  of  boiling 

water. 
(Bucholz.) 

II.)  Resembles  the  normal  tartrate  of  sesqui- 
C8  H4  Fe2  012  ;  3(C24  H12(Fe2»')2  08B)  +  24  Aq  Oxide  of 

iron. 

(Wittstein.)  The  aqueous  solution  is  decomposed 
by  continuous  boiling. 

III.)  basic.  Insoluble  in  water,  alcohol,  or 
C8  H4  Fe,  012 ;  3  (C]2  H8(Fe2"')2  0M)  ether.  Acetic 

acid  only  dis- 
solves traces  of  it.  Completely  soluble  in  much 
tartaric  acid.  Easily  soluble  in  the  mineral  acids. 
Insoluble  in  ammonia-water.  (Wittstein.) 

TARTRATE  of  protoxide  or  IRON  &  OF  POTASH. 
C8  H4  Fe  K  012  Sparingly  soluble  in  water. 

TARTRATE  of  sesquioxide  OF  IRON  &  OF  POT- 
ASH. 

I.)  normal.     Hygroscopic.     Soluble  in  7  pts.  of 

C8H4KFe2"'014  water.     (Parrish's  Pharm.,  p.  518.) 

The  dry  salt  is  soluble  in  4  pts.  of 

water,    and  is   also   slightly  soluble   in   alcohol. 

(Bucholz  [T.].)     Insoluble  in  alcohol. 

II.)  basic.  There  are  numerous  other  basic 
salts  more  or  less  soluble  in  water  ;  most  of  them 
being  but  partially  soluble,  however. 

Bitartrate  of  potash  can  dissolve  two  equiva- 
lents of  hydrated  sesquioxide  of  iron,  making 
2  Fe2  O3,  K  O,  C8  H«  O10.  (Ordway,  Am.  J.  Sci., 
1858,  (2.)  26.  202.) 

TARTRATE  OF  LANTHANUM.  Soluble  in  am- 
monia-water. (Berzelius.) 

TARTRATE  OF  LEAD.  Almost  entirely  insol- 
C8H4Pb2012  uble  in  water.  (Pasteur,  Ann.  Ch. 
et  Phys.,  (3.)  28.  65.)  Very  solu- 
ble in  tartaric  and  nitric  acids,  from  which  it  is 
not  precipitated  on  the  addition  of  alcohol.  Ea- 
sily soluble  in  an  aqueous  solution  of  tartrate  of 
ammonia.  Soluble  in  warm  solutions  of  the  ni- 
trate and  succinate  of  ammonia,  and  imperfectly 
in  carbonate  of  ammonia.  (Wittstein.)  Soluble 
in  nitric,  but  insoluble  in  acetic  acid.  (Persoz, 
Chim.  Mole'c.,  p.  354,  text  and  note.)  When  re- 
cently precipitated  it  is  soluble  in  a  cold  aqueous 
solution  of  chloride  of  ammonium  ;  the  lead  may 
be  reprecipitated  from  this  solution  by  adding  an 
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excess  of  caustic  ammonia.     (Brett,  Phil.  Mao. 


1837,  (3.)  10.  pp.  96,  99.)     Soluble  in 
aqueous  solution  of  chloride  of  sodium 


a  strong 
from  the 


solution  thus  obtained  crystals  of  a  double  salt  of 


tartrate  and  chloride  of  lead  separate  out  after  a 
time.  (Becquerel,  C.  R.,  1845,  20.  pp.  1523, 
1525.)  Soluble  in  aqueous  solutions  of  the  caus- 
tic alkalies. 

TARTRATE  OP  LEAD  &  OF  POTASH.     Insolu- 
C8  H4  Pb  K  ou     ble  in  water,  and  is  not  decom- 
posed by  aqueous  solutions  of  the 
alkaline  sulphates  or  carbonates.     (Tlienard.) 

TARTRATE  OF  LIME. 

I.)  normal.     Very   sparingly   soluble    in   cold, 
C8  H4  Ca2  Oia  +  8  Aq    somewhat    more    soluble   in 

boiling  water. 
Soluble  in  1995  pts.  of  water  at  8°. 

906       "  «    at  80°.    (Osann. 

600       "        boiling  water. 
1210       "        cold 
"  350       "        boiling     " 

(Casselmann,  J.  Ch.  Soc.,  8.  306  ;  from  Arch 
Pharm.,  83.  148.) 

Insoluble  in  cold  water  ;  but  100  pts.  of  boiling 
water  dissolve  0.16  pt.  of  it.  (Ure's  Diet.)  Ea 
sily  soluble  in  the  mineral  acids,  acetic  acid,  tar 
taric  acid,  in  an  aqueous  solution  of  bitartrate  ol 
potash,  or  of  any  of  the  soluble  tartrates.  When 
recently  precipitated  it  is  soluble  even  in  cold 
aqueous  solutions  of  chloride  of  ammonium  and 
nitrate  of  ammonia.  (Brett,  Phil.  Mag.,  1837 
(3.)  10.  96.)  This  solution  does  not  occur,  how 
ever,  after  the  precipitate  has  become  crystalline. 
(Wittstein.)  The  chlorhydric  acid  solution  of 
tartrate  of  lime  is  not  precipitated  on  the  addition 
of  ammonia. 

Soluble  in  concentrated  aqueous  solutions  of 
normal  tartrate  of  potash,  tartrate  of  potash  and 
ammonia,  and  tartrate  of  potash  and  soda,  sepa- 
rating out  again  for  the  most  part  when  the  solu- 
tions are  diluted  with  water.  (Hornemann.)  A 
solution  of  1  pt.  of  normal  tartrate  of  potash  in 
1  pt.  of  water  dissolves  27%  of  tartrate  of  lime  at 
the  temperature  of  ebullition.  (Hornemann.) 
Soluble  in  cold,  or  better  in  moderately  warm 
aqueous  solutions  of  caustic  potash  or  soda;  a 
completely  saturated  solution  obtained  in  this 
manner  is  partially  precipitated  on  the  addition 
of  water,  but  no  precipitate  is  produced  by  water 
in  solutions  containing  an  excess  of  alkali.  These 
solutions  in  the  fixed  alkalies  undergo  decom- 
position on  being  heated,  a  basic  tartrate  of  lime 
being  precipitated,  but  this  precipitate  redissolves 
as  the  liquid  in  which  it  has  formed  becomes  cold. 
(Osann,  Kastner's  Archiv.,  1824,3.  207;  compare 
Tartrate  of  Lime  &  of  Potash.) 

II.)  acid.  Soluble  in  140  pts.  of  water  at  16° 
C8  H6  Ca  <)„  [45°  in  B.'s  Lehrb.]  ;  more  readily 

soluble  in  hot  water.     (Dulk.) 
III.)  basic.     Insoluble  in  water,  or  in  hot  or 
3CaO,T     cold    potash    lye.      (Osann,    Kastner's 
Archiv.,    1824,    3.  209,   and    1825,   5. 
107.) 

TARTRATB  OF  LIME  &  OF  POTASH. 

I.)  normal. 

II.)  With  excess  of  Tartrate  of  Potash.  Hygro- 
scopic. Completely  soluble  in  boiling,  but  de- 
composed by  cold  water.  (Hornemann.)  Solu- 
ble in  water.  Whenever  the  cold  aqueous  solu- 
tion is  heated  to  boiling  an  abundant  precipitate 
is  formed,  but  redissolves  when  the  liquid  is 
allowed  to  cool.  (Lassone,  Memoires  de  I'Acad. 
des  Sci.  (de  Paris),  1773,  p.  193  et  seq.)  This 


coagulation  occurs  as  well  in  closed  as  in  open 
vessels;  up  to  a  certain  point  the  precipitate  is 
more  abundant  in  proportion  as  the  solution  is 
more  concentrated,  but  when  the  solution  is  very 
concentrated  coagulation  no  longer  occurs ;  as  a 
rule,  the  temperature  at  which  precipitation  takes 
place  is  higher  in  proportion  as  the  solution  is 
more  concentrated,  and  the  precipitate  also  dis- 
solves again  more  quickly  when  the  solution  from 
which  it  was  precipitated  is  more  concentrated. 
(Osann,  Gilbert's  Ann.  der  Phys.,  1821,  69.  pp. 
288,  291.)  The  precipitate  consists  of  basic  tar- 
trate of  lime.  (Osann,  Kastner's  Archiv.,  1824, 
3.  204.) 

III.)  acid.  Nearly  insoluble  in  cold,  decora- 
posed  by  boiling  water.  (Martius.) 

TARTRATE  OF  LIME  &  OF  SODA. 

I.)  Sparingly  soluble  in  water,  more  readily 
C8  H4CaNaOu  soluble  in  an  aqueous  solution  of 
Rochelle  salt,  and  still  more 
readily  in  a  solution  of  chloride  of  calcium. 
(Kaiser.) 

II.)  basic.  Soluble  in  water.  Whenever  the 
cold  aqueous  solution  is  heated  nearly  to  boiling 
an  abundant  precipitate  is  formed,  but  redissolves 
when  the  liquid  is  allowed  to  cool.  (Lassone, 
Memoires  de  I'Acad.  des  Sci.  (de  Paris),  1773,  p. 
199.)  This  coagulation  occurs  as  well  in  closed 
as  in  open  vessels ;  up  to  a  certain  point  the  pre- 
cipitate is  more  abundant  in  proportion  as  the 
solution  is  more  concentrated,  but  in  very  con- 
centrated solutions  precipitation  no  longer  occurs. 
As  a  rule,  the  temperature  at  which  precipitation 
takes  place  is  higher  in  proportion  as  the  solution 
is  more  concentrated,  and  the  precipitate  also 
dissolves  again  more  quickly  when  the  solution 
from  which  it  was  precipitated  is  more  concen- 
trated. (Osann,  Gilbert's  Ann.  der  Phys.,  1821, 
69.  pp.  288,  291.)  The  precipitate  consists  of 
basic  tartrate  of  lime.  (Osann,  Kastner's  Archiv., 
1824,  3.  204.) 

TARTRATE  OF  LITHIA. 

I.)  normal.  Permanent.  Very  readily  soluble 
C8H4Lij012  in  water.  (Arfvedson.) 

IE.)  acid.  Still  more  soluble  in  water  than  the 
C8  Hs  Li  o]2  -f-  3  Aq  normal  salt.  ( C.  Gmelin.) 

TARTRATE  OF  LITHIA  &  OF  POTASH.  Per- 
C8H4LiK01,  +  2  Aq  manent.  (Troost.)  Slight- 
ly efflorescent.  Readily  sol- 
uble in  water.  (C.  Gmelin.) 

TARTRATE  OF  LITHIA  &  OF   SODA.     Super- 
D8  H4  Li  Na  012  +  4  Aq     ficially     efflorescent.      Ea- 
sily soluble  in  water.     (C. 
Grmelin.) 

TARTRATE  OF  MAGNESIA. 
I.)  normal.     Soluble  in  122  pts.  of  water  at  16°. 
C8  H4  Mgj  012  +  8  Aq     (Dulk.)       [In    123.3   pts.   of 
water    at     15°.      (Berzelius, 
Lehrb.).']    When  recently  precipitated,  it  is  soluble 
n  aqueous  solutions  of  chloride  of  ammonium, 
md  also,  though  less  readily,  of  nitrate  of  ammo- 
nia.    (Brett,  Phil.  Mag.,  18*37,  (3.)  10.  96.) 
II.)  acid.     Soluble  in  52  pts.  of  water,  at  16° 
[in  53  pts.  of  water  at  15°.     (Ber- 
zelius,/^^.).]   (Dulk.)    Difficultly 
soluble  in  alcohol,  which  precipitates  it  from  the 
aqueous  solution.     (Bergman,  Essays,  1.  450.) 

III.)  basic.     Very   sparingly  soluble  in  water, 
C8  H4  Mg2  Oia,  2  Mg  0  +  4  Aq     requiring  4100  pts.  of 
water,  at  the  ordinary 

emperature,  to  dissolve  it.  In  ammoniacal  water 
ts  solubility  is  the  same  as  in  pure  water.  Some- 
what more  readily  soluble  in  an  aqueous  solution 


682 


TARTRATES. 


C,  H4  Mn  K  01S 
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C.  H.  (H  {  ».)  o 


lius's  Lehrb.)  When  treated  with  aqueous  solu- 
tions of  the  alkaline  chlorides,  and  especially  if 
these  are  hot,  a  certain  amount  of  protochloride 
of  mercury  is  formed  and  dissolves.  (Mialhe, 
Ann.  Ch.  et  Phys.,  (3.)  5.  179.)  Soluble  in  a  hot 
or  warm  aqueous  solution  of  chloride  of  ammo- 
nium ;  less  readily  soluble  in  a  solution  of  nitrate 
of  ammonia.  (Brett,  Phil.  Mag.,  1837,  (3.)  10. 
97.) 

TARTRATE  of  protoxide  OF  MERCURY.     Insol- 
C8  H4  Hg2  012     uble  in  water,  alcohol,  or  ether,  even 
when   these    are    boiling.     (Burck- 
hardt.) 

1000  pts.  of  water    dissolve  3.    pts.  of  it. 
alcohol       "       2.6 
ether  "       3.8          '« 

In  the  presence  of  free  tartaric  acid  its  solubility 
in  these  liquids  is  increased.  (Harff,  in  Berze/ius's 
Lehrb.)  Only  a  trifle  more  soluble  in  water  than 
the  tartrate  of  the  dinoxide,  but  exceedingly  solu- 
ble in  aqueous  solutions  of  the  alkaline  chlorides, 

ficultly  soluble  in  water.     Decom-  I  with  formation  of  protochloride  of  mercury  ;  this 
posed  by  boiling  water  to  an  insol-  '  solution  is  affected  still  more  readily  when  heat  is 
(Pfaff.)     Not    applied.   (Mialhe,  Ann.  Ch,  et-Phys.,  (3.)  5.  182.) 
Soluble  in  strong  acetic  and  tartaric  acids  ;  and  in 
boiling  concentrated  sulphuric  acid,  though  nearly 
insoluble  in  cold  sulphuric  acid.     Readily  soluble 
in  dilute  nitric  acid. 

TARTRATE  of  dinoxide  OF  MERCURY  &  OF 
c«  H«  Hgi  K  On  POTASH.  Insoluble  in  cold,  spar- 
ingly soluble  in  boiling  water. 
Readily  soluble  in  nitric,  acetic,  and  hot  tartaric 
acid,  from  the  last  of  which  it  separates  out  un- 
changed on  cooling.  (Burckhardt.) 

TARTRATE  of  protoxide  OF   MERCURY  &   OF 


of  chloride  of  ammonium.  (W.  Mayer,  Ann.  Ch. 
«.  Pharm.,  101.  169.) 

TARTRATE  OF  MAGNESIA  &  OF  POTASH. 

I.)  Easily  soluble  in  water,  being  much  more 
C8  H4  Mg  K  0,2  -f-  8  Aq  readily  soluble  than  the 
normal  tartrate  of  magne- 
sia. (W.  Mayer,  he.  cit.) 

II.)  Small  crystals.  Permanent.  Insoluble  in 
2  C,  H4  Mg,  Olt ;  C.  H6  K  Ou  +  4  Aq  water.  ( T. 

Thomson,  in 
his  System  of  Chem.,  London,  1831,  2.  794.) 

TARTRATE  OF  MAGNESIA  &  OF  SODA.     Efflo- 

C8  H4  Mg  Na  0,,  +  10  Aq     rescent.      Easily   soluble 

in   water;     being    much 

more  readily  soluble  than  the  normal  tartrate  of 
magnesia.  ( W.  Mayer,  loc.  cit. ) 

TARTRATE  OF  MAGNESIA  &  OF  UREA.  Tol- 
Mg  0,  C,  H4  N2  03, 2  C8  H4  O10  erably  soluble  in  wa- 
ter. (Hlaziwetz.) 

TARTRATE  of  protoxide  OF  MANGANESE.  Dif- 
C,  H4  Mn2  012 

uble  basic  and  a  soluble  acid  salt. 
precipitated  by  alkaline  solutions 

TARTRATE  of  sesquioxide  OF  MANGANESE. 

TARTRATE  of  protoxide  OF  MANGANESE  &  OF 


POTASH.    Very  soluble  in  water. 
Not  precipitated  by  caustic  or  car- 
bonated alkalies.     (Scheele.) 

MERCUR(ZC)  AMMONIUM    with 
,    -      profOxiDE  OF  MER- 

;  O  Hg  U  ~    •    •  • 


CURY.      Soluble    in 
1000  pts.  of  water; 

and  in  455  pts.  of  alcohol.     Insoluble  in  ether. 

Easily  soluble  in  chlorhydric  acid.     Partially  sol-  j  POTASH.     Nearly'  insoluble    in    cold,    sparingly 
uble  in  concentrated  sulphuric  acid  ;  scarcely  at    soluble   in   hot   water.     Insoluble   in    alcohol   or 

ether.  (Burckhardt.)  Soluble  in  ether.  (Harff.) 
Soluble  in  chlorhydric  and  nitric  Hcids  (Harff), 
and  in  warm  concentrated  sulphuric  acid,  with 
partial  decomposition.  Also  soluble  in  an  aque- 
ous solution  of  normal  tartrate  of  potash. 


all  soluble  in  cold,  almost  entirely  soluble  in  hot 
nitric  acid.     (Harff.) 

TARTRATE  OF  <nMERCUR(ic)AMMONiUM 

I.)  Insoluble  in  water. 


II.)  "  neutral"  Readily  soluble  in  water  either 
hot  or  cold.  Insoluble  in  alcohol  or  ether.  Sol- 
uble in  cold  concentrated  sulphuric  acid.  (Burck- 
hardt.) 

III.)  basic.  Insoluble  in  water,  alcohol,  or 
ether.  Easily  soluble  in  nitric,  acetic,  and  tartaric 
acids.  (Burckhardt.) 

TARTRATE  OF  MERCUR(OMS)AMMONIUM. 

I.)  basic,  white.  Insoluble  either  in  hot  or  in 
cold  water.  Soluble,  especially  while  it  is  moist, 
in  ammonia-water,  and  in  aqueous  solutions  of 
nitrate  and  tartrate  of  ammonia.  Soluble  in  strong 
acetic  acid,  in  hot  nitric  acid,  and  in  cold  concen- 
trated sulphuric  acid.  (Burckhardt.) 

II.)  basic,  black.  Insoluble  in  water,  alcohol, 
or  ether.  Mostly  soluble  in  nitric  and  acetic 
acids.  (Harff.) 

TARTRATE  of  dinoxide  OF  MERCURY.  Insol- 
C,  H4  Hg4  ou  uble  in  water,  alcohol,  or  ether. 
Decomposed  by  boiling  water.  Ea- 
sily soluble,  especially  when  moist,  in  strong 
acetic,  and  tartaric  acids,  in  nitric  acid,  even  di- 
lute, and  in  boiling  concentrated  sulphuric  acid, 
but  less  easily  soluble  in  dilute  sulphuric  acid. 
(Burckhardt.)  1000  pts.  of  water  dissolve  1.2  pts. 
of  it;  1000  pts.  of  alcohol  1.3  pts.  When  boiled 
with  pure  water  it  is  decomposed,  an  acid  salt 
dissolving,  while  an  insoluble  basic  salt  remains. 
Soluble  without  decomposition  in  a  boiling  aque- 
ous solution  of  tartaric  acid.  (Harff,  in  Berze- 


TARTRATE  OF  METHYL. 

I.)  normal. 
C8  H4  (C,  H8)8  Ow 

II.)  acid.     Vid.  MethylTartaric  Acid. 
0|Hf(Ct  »,)<*„ 

TARTRATE  OF  METHYL.NICOTIN.  Soluble  in 
water. 

TARTRATE  of  protoxide  OF  MOLYBDENUM. 
Insoluble  in  water.  Slightly  soluble  in  tartaric 
acid.  (Berzelius,  Lehrb.) 

TARTRATE  ofbinoxide  OF  MOLYBDENUM.  Sol- 
C8  H4  Mo"  0M  uble  in  water.  Not  precipitated  by 
caustic  alkalies.  (Berzelius.) 

TARTRATE  OF  MOLYBDIC  ACID.  Completely 
soluble  in  water,  and  alcohol.  (Berzelius,  Lehrb.) 

TAHTRATE  of  protoxide  OF  MOLYBDENUM  & 
OF  POTASH.  Sparingly  soluble  in  water.  Ea- 
sily soluble  in  ammonia-water. 

TARTRATE  ofbinoxide  OF  MOLYBDENUM  &  OF 
POTASH. 

I.)  normal.  Readily  soluble  in  water.  (Ber- 
zelius.) 

II.)  basic.  Sparingly  soluble  in  water.  Solu- 
ble in  alkaline  solutions. 

TARTRATE  OF  MOLYBDIC  ACID  &  OF  POT- 
ASH. Soluble  in  water. 

TARTRATE  OF  MORPHINE. 

I.)  normal.      Efflorescent.      Soluble   in    water, 


C,  H4  (N 


°" 


Oll  +  6  Aq    and  alcohol. 


TARTRATES. 
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II.)  acid. 

An  aqueous     Contains  per-    An  aqueous    Contains  per- 

(      (C     H     0"    H\ 

solution    of    cent     of    the    solution    of    cent    of    the 

Cg  "5  ^N  |  jj                          j  012  +  Aq 

sp.   gr.    (at    salt.                    sp.   gr.    (at    salt. 

TARTRATE  OF  NICKEL.     Almost  insoluble  in 

12.6°)                                          12.6°) 

C8  H4  Ni2  012  water,  even  when  this  is  hot.     (  Wer- 
ther.)     Soluble  in  tartaric  acid,  and 

1.2400     .     .  40                  1.3351      .     .       52 
1.2547              42                   1.3527                   54 

in  the  other  vegetable  acids.  It  is  not  precipitated 
when  tartaric  acid  is  added  to  the  solution  of  a 

1.2696             44                  1.3707                  56 
1.2861              46                  1.3902                  58 

nickel  salt.     (Tupputi,  Ann.  de  Chim.,  1811,  78. 

1.3015             48                  1.4120     .     .       60 

164.)     Easily   soluble    in    aqueous    solutions  of 
caustic  potash  and  soda,  and  in  boiling  solutions 
of  the  alkaline  carbonates.     Not  precipitated  by 
alkaline  carbonates. 

1.3180     .     .50 
(Hassenfratz,  Ann.de  Chim.,%8.  304.) 
In  a  solution  containing    The  boiling 
for  100  pts.  of  water,  pts.     point  is  ele-    Difference, 
of  dry  normal  tartrate  of    vated. 

TARTRATE  OF  NICKEL  &  OF  POTASH.    Efflo- 

potash, 

CgH4MK012    rescent.    Easily  soluble  in  water. 

0.0     ....       0°     .     . 

(Woehler.) 

26.9                             1°               26.9 

TARTRATE  OF  NICOTIN.     Readily  soluble  in 
water.     (Posselt  &  Reimann.) 

47.2                            2°                20.3 
65.0                            3°                17.8 
82.3                           4°               17.3 

TARTRATE  OF  (a)  NITRANILIN.     Soluble  in 

100.1                            5°               17.8 

water. 

118.5                            6°               18.4 

TARTRATE  OF  (/*)  NITRANILIN.     Soluble  in 

137.3                           7°               18.8 

water,  and  in  an  aqueous  solution  of  caustic  pot- 

156.5                           8°                19.2 

ash.     (Arppe.) 

176.1                             9°                19.6 

TARTRATE  OF  PALLADIUM.    Ppt. 

196.2                          10°                20.1 

C8  H4  Pd2  012 

216.8                          11°               20.6 

TARTRATE  OF  PICOLIN.     Soluble  in  absolute 

237.9                          12°               21.1 

alcohol.     (Unverdorben.) 

259.5                          13°               21.6 

TARTRATE  OF  POTASH. 
I.)  normal.     Deliquesces  in  very  moist  air. 
(Soluble  Tartar.) 

281.6                          14°                22.1 
296.2  (saturated)     14.67°      .    14.6 
The  point  of  ebullition  of  pure  water,  observed 

C,  H4  K2  012 
Soluble  in  0.75  pt.  of  water  at      2° 

in  a  glass   tube  containing  bits  of  zinc,  having 
been   100.3°.     (Legrand,  Ann.  Ch.  et  Phys.,  1835, 

"        0.66                 "               14° 

(2.)  59.  438.)     It  has  a  remarkable  tendency  to 

"         0.63                 "               23° 

cause  succussion  when  added  to  a  boiling  liquid. 

"         0.47                 "               64° 

(Ibid.,  p.  426.) 

(Osann.) 
Soluble  in  1  pt.  of  water  at  10°,  and  still  more 
soluble  in  hot  water.     (Wenzel,   Verwandtschaft, 

II.)  acid,  or  bi.     Permanent.     Very  sparingly 

(Cream  of  Tartar.     Tartar.)      soluble  in  cold  water. 

p.  308  [T.].)     Soluble  in  1  pt.  of  cold,  and  in  0.5 
pt.  of  boiling  water.     (Wittstein's  Handw.)     100 

Soluble  in  240  pts.  of  water  at  10°.  (Pettenkofer.) 
"         234.6                         15.5°.     [T.] 

pts.  of  water  dissolve   133  pts.  of  it  at  15°,  and 

"         238                              2.7°. 

296.2  pts.  at  114.7°,  the  boiling  point  of  the  satu- 

190                           13° 

rated  aqueous   solution.     (Berzelius,   Lehrb.,    3. 

"           54                              40° 

168.)     Soluble    in   240   pts.   of   boiling   alcohol. 

20              f            68°.     (Osann.) 

(Wenzel.)    The  aqueous  solution  saturated  at  10° 

(  183.67  ) 

contains  33.3%  of  it  (Eller)  ;  and  at  12.5°,  61.7%. 

Soluble  in  \  184.71  \  pts.  of  water  at  18.75°. 

(Hassenfratz,  Ann.  de  Chim.,  28.  291.)     Soluble 

(  202.10  ) 

in  1  pt.  of  water  at  18.75°.     (Abl,  from  (Esterr. 

"              89.0                     "              25° 

Zeitschrift  fur  P  harm.,  8.  201,  in  Canstatt's  Jah- 

"              47.4                     "              37.5° 

resbericht  fur  1854,  p.  76.)     100  pts.  of  the  satu- 

"             37.8                     "              50° 

rated  aqueous  solution,  at  its  boiling  point  (  1  12.2°), 

"              32.4                     "              62.5° 

contain  68  pts.  of   the  dry  salt;  or  100  pts.  of 

"              22.0                      "               75° 

water  at  112.2°  dissolve  212.5  pts.  of  it;  or  1  pt. 

17.7                     "              87.5° 

of  the  dry  salt  is  soluble  in  0.471  pt.  of  water  at 

14.3                                     100° 

1  1  2.2°.     (T.  Griffiths,  Quar.  J.  ScL,  1  825,  18.  90.  ) 
The  saturated  aqueous  solution  boils  at  116.7°. 

Or,  the  aqueous  solution              Contains  percent 
saturated  at  °C.                           of  the  salt. 

(Faraday.) 

S(  0.54 

Very  sparingly  soluble  in  boiling  alcohol. 

}0.53 

An  aqueous    Contains  per-    An  aqueous    Contains  per- 

(  0.49 

OR°                                                                             1     11 

eolution    of    cent    of    the    solution  .  of    cent    of    the 

25                                                1  .  1  1 

3:6«f  •  (at  8alt>      i2p:5°r  (at  8alt* 

37.5°                                   2.06 
50°                                        2.58 

1.0050     .     .     1                   1.0856     .     .        16 

62.5°                                     2.99 

1.0102                2                  1.0968                  18 

75°                                        4.35 

1.0153                3                  1.1080                  20 

87.5°                                     5.62 

.0212                4                  1  1196                  22 

100°                    .     .     .     .    6  32 

.0258                5                  1.1317                  24 

(R.  Brandes  &  Wardenburg,  Ann.  der  Pharm., 

.0311                6                  1.1447                  26 

1832,   1.  pp.    12-16.)     [The  first  of  these  two 

.0363                7                  1.1569                  28 

;ables  is  calculated  from  the  experimental  data  of 

.0417                8                  1.1700                  30 

B.  &  W.]      Soluble   in    177.6  pts.   of  water   at 

.0470                9                  1.1838                  32 

17.5°,  and  in  15.3  pts.  of  boiling  water  (Melan- 

.0525              10                  1.1978                  34 

dri-Contessi,  from  Gazz.  eclct.  di  Farm.,  Verona 

1.0634              12                  1.2118                  36 

1832,  No.  15,  in  Ann.  der  Pharm.,  1833,  5.  312)  ; 

1.0744     .     .   14                  1.2259     .     .       38 

in  184  pts.  of  cold,  and  in  18  pts.  of  boiling  water 
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(Parrish's  Pharm.,  p.  456)  ;  in  95  pts.  of  cold 
water  (Vogel)  ;  in  15  pts.  of  boiling  water  (A. 
Vogel) ;  in  somewhat  more  than  14  pts.  of  boiling 
water  (Wen/el,  Verwandtschaft ,  p.  311  [TJ)  ;  in 
160  pts.  of  water  at  18.75°.  (Abl,  from  (Esterr. 
Zeitschrift  fiir  Pharm.,  8.  201,  in  Canstatt's  Jah- 
resbericht fur  1854,  p.  76.)  100  pts.  of  the  satu- 
rated aqueous  solution,  at  its  boiling  point 
(=  101.1°),  contain  9.5  pts.  of  the  dry  salt;  or, 
100  pts.  of  water  at  101.1°  dissolve  10.497  pts.  of 
it ;  or,  1  pt.  of  the  dry  salt  is  soluble  in  9.526  pts. 
of  water  at  101.1°.  (T.  Griffiths,  Quar.  J.  Set., 
1825,  18.  90.)  100  pts.  of  water  at  15. 5°  dissolve 
4.6  pts.  of  it,  and  at  100°  7.0  pts.  of  it.  (lire's 
Diet.)  The  aqueous  solution  saturated  at  10° 
contains  5.8%  of  it.  (Eller,  cited  in  Ann.  de 
Chim.,  28.  291.)  The  aqueous  solution,  when 
left  to  itself,  gradually  undergoes  decomposition. 
(Berthollet,  Mem,  Par.,  1782  [T.].) 

Insoluble  in  strong  alcohol.  Very  soluble  in 
concentrated  mineral  acids.  An  addition  of  chlor- 
hydric  acid  greatly  increases  the  solvent  power  of 
water  upon  it ;  then  follow,  in  order,  sulphuric, 
nitric,  oxalic,  phosphoric,  and  citric  acids.  Acetic 
acid  has  but  little  influence,  and  tar  tar  ic  acid 
seems  to  render  it  less  soluble.  It  is  much  more 
soluble  in  boracic  acid  than  in  water.  From  the 
solution  in  water  acidulated  with  chlorhydric 
acid,  alcohol  precipitates  it  as  such,  but  from  the 
solution  in  dilute  sulphuric  acid  alcohol  precipi- 
tates sulphate  of  potash,  and  from  an  aqueous 
.solution  which  contains  it  and  nitrate  of  potash, 
the  latter  is  precipitated  on  the  addition  of  alcohol. 
(Destouches.)  Readily  soluble  in  aqueous  solu- 
tions of  caustic  potash,  soda,  and  ammonia,  and 
of  carbonate  of  potash. 

TARTRATE  OF  POTASH  &  OF  SILVER.  Insol- 
C8  H4  K  Ag  018  uble  in  water.  Soluble  in  ammo- 
nia-water. Decomposed  by  solu- 
tions of  the  fixed  alkalies  and  their  carbonates, 
also  by  solutions  of  the  sulphates  and  chlorides. 
(Ann.  de  Chim.,  28.  36  [T.].) 

TARTRATE  OF  POTASH  &  OF  SODA.    Perma- 

(Rochelle  Salt.  Seignette  Salt.)  nent.  The  anhy- 
C8  H4  K  Na  Ou  4.  8  Aq  •  drous  salt  dissolves 

in  2.62  pts.  of  water 
at  6°.     (Fresenius.) 

The  crystallized  (hydrated)  salt 
is  soluble  in  3.3  pts.  of  water  at    3° 
2.4  «  11° 

"          1.5  "  26° 

(Osann.) 

1  pt.  of  the  crystallized  salt 
is  soluble  in  1.99  pts.  of  water  at     1.88° 
"  1.22  "  12.50° 

"  0.42  "  25° 

"  0.30  "  37.5° 


Or,  100  pts.  of 
water  at  °C 


1.88° 
12.50° 
25° 
37.5 


Dissolve  of  the  crys- 
tallized salt,  pts. 

.     .     .    53 

82 

239 

,     .332 


Or,  the  aqueous  solu- 
tion saturated  at 


Contains  percent  of 
the  crystallized  salt 

1.88° 34.67 

12.50°  45.76 

25°  70.73 

37.5° 76.84 

(R.  Brandes,  cited  in  Brandts' 's  Archiv.,  1824, 
9.  108,  from  Buchner's  Repertitorinm,  14.  pp. 
449  -  452.  In  his  Jahresbericht,  4.  101,  Berzelius 
gives  the  first  table,  as  from  Buchner's  Repert., 
14.  pp.  451,  105,  but  prints  5.6°,  instead  of  1.88° 


as  above.)  When  the  salt  is  heated  above  37.5° 
t  begins  to  soften,  and  at  50°  it  melts  completely 
in  its  water  of  crystallization.  (Brandes,  Archiv., 
loc.  cit.)  Soluble  in  1.714  pts.  of  water  at  18.75°. 
(Abl,  from  (Esterr.  Zeitschrift  fur  Pharm.,  8.  201, 
in  Canstatt's  Jahresbericht  fiir  1854,  p.  76.)  100 
pts.  of  water  at  15.5°  dissolve  20  pts.  of  it.  (Ure's 
Diet.)  An  aqueous  solution  saturated  at  8°  is  of 
1.254  sp.  gr.  (Anthon,  Ann.  der  Pharm.,  1837, 
24.  211.)  100  pts.  of  the  aqueous  solution  satu- 
rated at  its  boiling  point  (115.5°)  contain  90  pts. 
of  the  anhydrous  salt,  or  100  pts.  of  water  at 
115.5°  dissolve  900  pts.  of  it;  or  1  pt.  of  the  an- 
hydrous salt  is  soluble  in  0.1112  pt.  of  water  at 
115.5°.  (T.  Griffiths,  Quar.  J.  Sci.,  1825,  18.  90.) 

Insoluble  in  alcohol. 

It  is  liable  to  form  supersaturated  solutions. 
(Ogden.) 

TARTRATE  OF  POTASH  &  OF  STRONTIA. 

I.)  normal.  Exceedingly  difficultly  soluble  in 
C8  H4  K  Sr  012  +  2  Aq  water.  (Dulk.) 

II.)  basic.  Soluble  in  water.  Whenever  the 
cold  aqueous  solution  is  heated  an  abundant  pre- 
cipitate forms  in  it,  which  redissolves  as  the  liquid 
cools  unless  the  heating  has  been  long  continued. 
This  coagulation  occurs  as  well  in  closed  as  in 
open  vessels.  Up  to  a  certain  point  the  precipi- 
tate is  more  abundant  in  proportion  as  the  solu- 
tion is  more  concentrated,  but  when  the  solution 
is  very  concentrated  coagulation  no  longer  occurs. 
As  a  rule,  the  temperature  at  which  precipitation 
takes  place  is  higher  in  proportion  as  the  solution 
is  more  concentrated,  and  the  precipitate  also 
dissolves  again  more  quickly  when  the  solution 
from  which  it  was  precipitated  is  more  concen- 
trated. (Osann,  Gilbert's  Ann.  der  Phys.,  1821, 
69.  pp.  290,  291  ;  compare  Idem,  Kastner's  Ar- 
chiv., 1824,  3.  204.) 

TARTRATE  OF  POTASH  &  OF  TELLURIUM. 
Decomposed  by  cold,  soluble  in  warm  water. 

TARTRATE  OF  POTASH  &  OF  THORIA.     Slow- 
C8  H4  K  Th  018    ly  soluble  in   water.     It  is  not 
precipitated  by  alkalies.     (Berze- 
lius, Pogg.  Ann.,  1829,  16.  413.) 

TARTRATE  OF  POTASH  &  of  protoxide  OF  TIN. 
C8  H4  K  Sn  012    Easily  soluble  in  water.    No  pre- 
cipitate is  produced  in  its  aqueous 
solution  by  the  caustic  or  carbonated  alkalies. 
(Thenard;  Schneider.) 

TARTRATE  OF  POTASH  &  of  protoxide  OF  URA- 
4  K  0,  10  Ur  0,  6  C8  H4  Oie  +  4  Aq  NIUM.  Easily 

soluble  in  water. 

TARTRATE  OF  POTASH  &  ofbinoxide  or  VA- 
NADIUM. Soluble  in  water. 

TARTRATE   OF  POTASH  &  OF   ZINC.     Very 

C8  H4  K  Sr  012    soluble  in  water.    No  precipitate  is 

produced   in   its   solution    by   the 

alkalies  or  their  carbonates.     (Thenard,  Ann.  de 

Chim.,  38.  35  [T.].) 

TARTRATE  OF  QUINICIN.  The  right  salt  is 
more  soluble  in  water  than  the  left  salt. 

TARTRATE  OF  QUINIDIN.  More  soluble  in 
water  than  the  corresponding  salt  of  quinine. 

TARTRATE  OF  QUININE. 

I.)  normal.  Sparingly  soluble  in  water. 
C8  H4  (N3  I  C40  HM  04«  .  H),  012  +  2  Aq  ( Arppe.) 

II.)  acid.  Easily  soluble  in  water.  (Arppe.) 
C8  H6  (N,  j  C40  H24  04v.  .  H)  012  +  2  Aq 

According  to  Pasteur,  there  are  two  isomeric 
modifications  of  the  acid  salt. 


TARTRATES. 
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a  —  right.    Less  soluble  than  b  in  water. 

b  =  left.  Readily  soluble  in  water.  Much 
more  soluble  in  water  than  the  right  salt,  espe- 
cially when  the  water  is  warm.  (Pasteur,  Ann. 
Ch.  et  Phys.,  1853,  (3.)  38.  477.) 

J3tTARTRATE  OF  RUBIDIUM.  Soluble  in  84.56 
C8  H5  Rb  0,J  pts.  of  water  at  25°,  and  in  8.5  pts.  of 
boiling  water  ;  being  about  8  times 
less  soluble  in  water  than  the  corresponding  salt  of 
cesium.  (Allen,  Am.  J.  Sci.,  1862,  34.  pp.  372, 
373.) 

TARTRATE  OF  SILVER.     Scarcely  at  all  solu- 
C8  H4  Ag2  012    ble  in  water.     Soluble  in  ammonia- 
water. 

It  is  not  precipitated  from  solutions  which  con- 
tain citrate  of  soda.  (Spiller.) 

TARTRATE  OF  SODA. 

I.)  normal.     Permanent. 
C8  H4  Na^  012  +  4  Aq 

Soluble  in  5  pts.  of  water  at  the  ordinary  tem- 
perature. It  dissolves  in  0.5  pt.  of  boiling  water, 
but  the  saturated  solution  thus  obtained  may  be 
rendered  very  much  more  concentrated,  and  that 
without  depositing  any  of  the  salt,  by  evaporating 
it  at  the  temperature  of  boiling  ;  thus  1  pt.  of  the 
salt  may  even  remain  dissolved  in  0.0417  pt.  of 
the  boiling  water  ;  on  cooling  such  a  syrup  for  a 
moment  it  solidifies.  (Bucholz,  Gehlen's  Neues 
all.  Journ.  der  Chemie,  1805,  5.  528.)  Soluble  in 
1  pt.  of  cold  water,  and  in  all  proportions  in  hot 
water.  (Wenzel,  Verwandtschaft,  p.  308  [T.].) 
Soluble  in  2.  pts.  of.  cold  water.  (Herzog.) 
"  3.46  "  at  6° 

2.28  "  24° 

1.75  "  38° 

"  1.5  "  42.5° 

(Osann.) 

The  aqueous  solution  saturated  at  10°  contains 
27.2%  of  it  (Eller)  ;  and  at  12.5°,  33.3%.  (Hassen- 
fratz,  Ann.  de  Chim.,  28.  291.)  100  pts.  of  water 
at  15.5°  dissolve  100  pts.  of  it.  (Ure's  Diet.) 

An  aqueous  solu- 

tion  of  sp.  gr. 

(at  12.5°). 

1.0034     ......        1 

1.0072  2 

1.0108  3 

1.0148  4 

1.0190  5 

1.0231  6 

1.0272  7 

1.0313  8 

1.0355  9 

1.0397  10 

1.0481  12 

1.0567  14 

1.0655  16 

1.0745  18 

1.0837  20 

1.1032  22 

1.1153  24 

1.1283  26 

1.1436  28 

1.1600  30 

1.1801     ......     32 

(Hassenfratz,  Ann.  de  Chim.,  28.  304.) 
Insoluble  in  absolute  alcohol,  either  boiling  or 
at  the  ordinary  temperature.     (Bucholz,  loc.  cit.t 
p.  529.) 

II.)  acid.     Soluble,  in   12  pts.  of  cold   water 

C8  H6  Na  012  4-  2  Aq     (Vogel)  ;    in     8.929    pts.    of 

water  at  the  ordinary  tem- 

perature, and  in  1  .8  pts.  of  boiling  water.     Insol- 


Contains percent 
of  the  salt. 


uble  in  absolute  alcohol,  either  at  the  ordinary 
temperature  or  on  boiling.  (Bucholz,  Gehlen's 
Neues  all.  Journ.  der  Chemie,  1805,  5.  537.) 

TARTRATE  OF  SODA  &  OF  STRONTIA. 

I.)  normal.  Soluble  in  1.4  pts.  of  water  at  15°, 
C8  H4  Na  Sr  0,a  +  2  Aq  and  in  all  proportions  in 
hot  water.  (Bulk.) 

II.)  basic.  Soluble  in  water.  Whenever  the 
cold  aqueous  solution  is  heated  an  abundant  pre- 
cipitate forms  in  it,  which  redissolves  as  the  liquid 
cools  unless  the  heating  has  been  long  continued. 
This  coagulation  occurs  as  well  in  closed  as  in 
open  vessels.  Up  to  a  certain  point  the  precipi- 
tate is  more  abundant  in  proportion  as  the  solu- 
tion is  more  concentrated  ;  but  when  the  solution 
is  very  concentrated  coagulation  no  longer  occurs. 
As  a  rule,  the  temperature  at  which  precipitation 
takes  place  is  higher  in  proportion  as  the  solution 
is  more  concentrated,  and  the  precipitate  also  dis- 
solves again  more  quickly  when  the  solution  from 
which  it  was  precipitated  is  more  concentrated. 
(Osann,  Gilbert's  Ann.  der  Phys.,  1821,  69.  pp. 
290,  291 ;  compare  Idem,  Kastner's  Archiv.,  1824, 
3.  204.) 

TARTRATE  OF  SOLANIN.     Soluble  in  water. 

TARTRATE  OF  STANNETHYL.  Tolerably  sol- 
uble in  water. 

TARTRATE  OF  STIBETHTLIUM. 

I.)  normal.  Very  deliquescent.  Soluble  in 
water. 

II.)  acid.    Deliquescent. 

TARTRATE  OF  STIBMJBTHYLETHYLIUM.  Very 
soluble  in  water.  (Friedlajnder.) 

TARTRATE  OF  STIBMETHYLIUM. 

I.)  normal. 

II.)  acid.  Much  more  soluble  in  water  than 
bitartrate  of  potash. 

TARTRATE  OF  STRONTIA.  Soluble  in  147  pts. 
C8  H4  Sr2  0,2  +  8  Aq  of  water  at  1 6°,  and  in  320  pts. 
of  boiling  water.  (Dulk.) 
100  pts.  of  water  at  100°  dissolve  0.6  pt.  of  it. 
(Ure's  Diet.)  Readily  soluble  in  aqueous  solu- 
tions of  chloride  of  ammonium,  and  succinate  of 
ammonia,  slowly  in  nitrate  of  ammonia.  (Witt- 
stein.)  When  recently  precipitated  it  is  readily 
soluble  in  aqueous  solutions  of  chloride  of  ammo- 
nium and  nitrate  of  ammonia.  (Brett,  Phil.  Mag., 
1837,  (3.)  10.  96.)  Soluble  in  aqueous  solutions 
of  caustic  potash  and  soda,  the  solution  coagulat- 
ing on  being  heated,  but  clearing  up  again  on 
cooling,  unless  it  has  previously  been  heated  for 
too  long  a  time.  In  any  case  the  precipitate  re- 
dissolves  the  more  slowly  in  proportion  as  it  has 
been  longer  heated.  (Osann,  Gilbert's  Ann.  der 
Phys.,  1821,  69.  290,  and  Kastner's  Archiv.,  1824, 
3.211.) 

TARTRATE  OF  STRYCHNINE. 
I.  normal. 

a  =  right.    Soluble  in  water. 
C8  H4  (Na  {  C42  H22  OJ. .  H)S  0,2  +  x  Aq 

6  =  left.     Soluble  in  water. 
C8  H4  (N2  {  C42  H22  04v  .  H)a  012  +  y  Aq 

II.)  acid. 

a  =  right.     Soluble    in   water.      Insoluble    in 

r-TT/'w^r'  TT  n  u\  n  _L«A  absolute  al- 
C8  HB  (N2  J  C42  H22  04  .  H  J  Olt  +  6  Aq  ^^  (pag_ 

teur,     Ann. 
Ch.etPhys.,  (3.)  38.  475.) 

b  =  left.  (Of  same  composition  as  the  right 
salt.)  Soluble  in  water.  Soluble  to  a  consider- 
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TAURIN. 


able  extent  in  absolute  alcohol,  but  it  finally 
ceases  to  dissolve  therein.  (Pasteur,  loc.  cit.) 

TARTRATK  OF  TELLURIUM.  Readily  soluble 
C8  H4  Te"  Ox,  in  water.  Not  precipitated  by  alka- 
lies. 

TARTRATB  OF  TELLURMETITYL.  Easily  sol- 
uble in  water.  (Wcehler  &  Dean.) 

TARTRATE  OF  THORIA. 

I.)  normal.  Insoluble  in  alcohol.  Slowly  and 
C8  H4  Th,  Oia  but  partially  soluble  in  ammonia- 
water.  Soluble  in  tartaric  acid. 
(Berzelius,  Pogg.  Ann.,  1829,  16.  412.) 

II.)  add.  Soluble  in  water.  Decomposed  by 
alcohol  to  the  normal  salt,  which  remains  undis- 
solved,  and  a  soluble  peracid  salt.  The  aqueous 
solution  may  be  mixed  with  ammonia-water  with- 
out being  precipitated.  (Berzelius,  Pogg.  Ann., 
1829,  16.  413.) 

TARTRATB  of  protoxide  OF  TIN. 

I.)  normal.  Difficultly  soluble  in  cold,  more 
C8  H4  Sn,  Oia  soluble  in  boiling  water  ;  and  still 
more  readily  in  water  acidulated 
with  tartaric  acid.  It  is  not  decomposed  by  boil- 
ing water.  (Bouquet.) 

II.)  basic.  Soluble  in  aqueous  alkaline  solu- 
Cg  H4  Sn,  Ot, ;  2  (Sn  0,  H  0)  tions,  from  which  it  is 
precipitated  as  a  thick 
syrup  on  the  addition  of  alcohol.  (Werther.) 

TARTRATE  ofbinoxide  OF  TITANIUM.  Insolu- 
ble in  water.  Soluble  in  chlorhydric  acid. 

TARTRATE  of  protoxide  OF  URANIUM.    Insol- 

C,  H4  Ur,  Oir  Ur  0,  +  6  Aq    uble  in   water.      Very 

soluble    in   chlorhydric 

acid,  from  which  it  is  precipitated  on  the  addition 
of  ammonia.  Very  sparingly  soluble  in  tartaric 
acid,  and  in  an  aqueous  solution  of  bitartrate  of 
potash. 

TARTRATE  of  sesquioxide  OF  URANIUM.  Sol- 
2  Ur,  08,  C8  H4  0,,  +  2  Aq  &  8  Aq  uble  in  water. 

(Peligot,  Ann. 

Ch.  et  Pkys.,  (3.)  12.  63.)  More  soluble  in  hot 
than  in  cold  water.  (Berzelius,  Lehrb.)  It  is 
precipitated  by  caustic  alkalies.  (H.  Rose.) 

TARTRATE  OF  UREA. 

C,  H4  N2  0,,  2  C8  H4  010  +  Aq 

TARTRATE  of  binoxide  OF  VANADIUM.  Very 
slowly  soluble  in  cold  water ;  more  quickly  solu- 
ble in  ammonia-water.  (Berzelius.) 

TARTRATE  OF  VANADIC  ACID. 

TARTRATE  OF  VERATRIN.  Readily  soluble 
in  water. 

TARTRATE  OF  tefraViNYLiUM.  Insoluble  in 
alcohol.  (Heintz  &  Wislicenus.) 

TARTRATE  OF  YTTRIA. 

I.)  normal.  Sparingly  soluble  in  water.  Read- 
C,  H4  Y,  0,,  ily  soluble  in  alkaline  solutions. 
Slightly  soluble  in  free  tartaric  acid. 
(Berzelius.) 

II.)  acid. 

TARTRATE  OF  ZINC. 

I.)  normal.  Very  sparingly  soluble  in  water, 
C,H4ZnaOj,  either  hot  or  cold.  (Werther.)  Ea- 
sily soluble  in  cold  aqueous  solu- 
tions of  caustic  potash  and  soda.  (Werther.) 
Not  precipitated  by  alkalies.  (Thenard.) 

II.)  basic.     Scarcely  at  all  soluble  in  water. 

III.)  acid.  Soluble  in  water,  and  alcohol. 
C,  H8  Zn  Ou  (John.) 


TARTRATE  OF  ZIRCONIA.    Difficultly  soluble 
C8  H4  Zra  Oia     in  water,    or  in  acids.     Soluble  in 
aqueous  solutions  of  caustic  potash, 
carbonate  of  ammonia,  and  tartaric  acid.     (Ber- 
zelius.) 

TARTRELIC  ACID.  Deliquescent.  Easily  sol- 
(IsoTartrifiic  Add.  Soluble  uble  in  water;  but 

modification  of  Tartaric  Acid.)     tu.     Crti ,.*:«„     ;1     ^ 

C8  H4  010  =  C8  Hs  08,  H  0          tne    solutl°"    1S    de- 
composed when 
boiled.     Soluble  in  alcohol.     (Fremy.) 

TARTRELATE  OF  AMMONIA.  Alcohol  precip- 
itates it  from  the  aqueous  solution.  (Fremy.) 

TARTRELATE  OF  BARYTA.  Insoluble  in  water 
C8  Ha  Ba  010  or  alcohol.  (Laurent  &  Gerhardt.) 

TARTRELATE  OF  LEAD. 

I.)  Insoluble  in  water  or  alcohol.  (Laurent  & 
c8H8Pb010  Gerhardt.) 

II.)  C8H,Pb,010 

TARTRELATE  OF  LIME.  Completely  insoluble 
C,  H8  Ca  010  in  water.  Insoluble  in  alcohol. 
(Laurent  &  Gerhardt.) 

TARTRELATE  OF  POTASH.  Alcohol  precipi- 
tates it  from  the  aqueous  solution.  (Fremy.) 

TARTRELATE  OF  SODA.  Alcohol  precipitates 
it  from  the  aqueous  solution.  (Fremy.) 

TARTRELATE  OF  STRONTIA.  Insoluble  in 
C8HsSr010  water  or  alcohol.  (Laurent  &  Ger- 
hardt.) 

TARTROMALAMID.  Vid.  Malamid  with  Tar- 
tram  id. 

TARTROGLYCERIC  ACID.  Soluble  in  water; 
C  H  0  =  °8  H4  °s"  }  o  PartialIJ  decomposed 
H .  C,  H7  04  5  *  when  treated  with 
much  water,  espe- 
cially if  this  is  hot.  Insoluble  in  pure  ether,  but 
easily  soluble  in  a  mixture  of  alcohol  and  ether. 
The  metallic  tartroglycerates  are  soluble  in  water, 
but  insoluble  in  alcohol.  (Berzelius.) 

TARTROGLYCERATE  OF  LIME.  Permanent. 
C14  Hn  Ca  018  Soluble  in  a  small  quantity  of  wa- 
ter, without  decomposition ;  but  a 
larger  quantity  of  water  decomposes  it.  Alcohol 
precipitates  it  from  the  aqueous  solution.  (Ber- 
zelius.) 

TARTROMETHYLIC  ACID. 
taric  Acid. 

TARTRONIC  ACID.     Soluble  in  water,  and  the 
c«  H4  Oio  =  c«  HJ  08,  2  H  0    solution  is  not  decom- 
posed' on  boiling. 
TARTRONATE  OF  AMMONIA. 
I.)  normal.     Soluble  in  water. 
II.)  acid.     Soluble  in  water. 
TARTRONATE  OF  SILVER.  Ppt.     (Dessaignes.) 


Vid.   MethylTar- 


TARTROVINIC  ACID.   Vid.  EthylTartaric  Acid. 
TARTRYLIC  ACID.     Vid.  Tartaric  Acid. 

TARTRYLPHENYLAMID.     Vid.  PhenylTartryl- 
amid. 

TAURIN.    Permanent.     Soluble  in  15.5  pts.  of 

4  H7  N  Sa  Oe    water  at  12°,  and  in  less  hot  water. 

(Gmelin.)     Almost  insoluble  in  ab- 

solute alcohol.     Sparingly  soluble  in  hot  spirit 

Insoluble  in  ether.      (Cloetta.)     Soluble  in   513 

pts.  of  cold,  somewhat  more  soluble  in  hot  alco- 

hol (of  0.835  sp.  gr.).  (Witlstein's  Handw.)  Slow- 

ly soluble,   without  decomposition,    even  at  the 

boiling  point,  in  concentrated  sulphuric,  chlorhy- 

dric, and  nitric  acids.     (Gmelin.) 


TELLURATES. 
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TAUROCHOLIO  ACID.    Soluble  in  water.  Spar- 

(Choleic  Acid.     Sulpha Chnleic  Acid.)  ingly    sol- 

c   H   N  s  o   =  N  $  c*  "H  Sao°6  •  °' H  °    uble  in  di" 

68  **  a  u  i  H48  31  6  lute,  insol- 

uble in 

concentrated  mineral  acids.  (Strecker,  Ann.  Ch. 
et  Phys.,  (3.)  22.  39.)  More  soluble  in  water 
than  cholic  acid,  the  aqueous  solution  being  de- 
composed by  evaporation.  Easily  soluble  in 
alcohol.  Almost  insoluble  in  ether.  Taurocholic 
acid  dissolves  fats,  fatty  acids,  and  cholesterin,  in 
large  quantities.  Decomposed  by  boiling  mineral 
acids,  and  alkaline  solutions. 

The  alkaline  taurocholates  are  very  soluble  in 
water,  and  alcohol,  but  are  insoluble  in  ether. 

TAUROCHOLATE  OF  BARYTA.  Soluble  in 
water,  and  alcohol.  Insoluble  in  ether. 

TAUROCHOLATE  OF  COPPER.  Less  soluble 
in  water  than  in  alcohol. 

TAUROCHOLATE  OF  LEAD. 

I.)  normal.    Appears  to  be  soluble  in  water. 

II.)  basic.  Ppt.  Soluble  in  boiling  water,  and 
more  freely  in  boiling  alcohol.  Soluble  in  an 
aqueous  solution  of  acetate  of  lead. 

TAUROCHOLATE  OF  LIME.     Soluble  in  water. 

TAUROCHOLATE  OF  MAGNESIA.  Soluble  in 
water. 

TAUROCHOLATE  OF  POTASH.  Hygroscopic. 
CM  H^  K  N  S2  014  Readily  soluble  in  water,  and 
alcohol.  Insoluble  in  ether. 

TAUROCHOLATE  OF  SILVER.  Soluble  in 
water. 

TAUROCHOLATE    OF     SODA.       Hygroscopic. 

CM  H44  Na  N  Sa  0J4    Readily  soluble  in  water,  and 

alcohol.      Insoluble  in    ether. 

TAURYLIC  ACID.  (Perhaps  identical  with 
C14  H8  02  Hydrate  of  Cresyl.)  Soluble  in  ether. 

TAXiN(from  the  leaves  of  Taxus  baccata). 
Difficultly  soluble  in  water.  Easily  soluble  in 
alcohol,  and  ether.  Also  soluble  in  dilute  acids. 
Soluble  in  concentrated  sulphuric  and  nitric  acids. 
(H.  Lucas.) 

TEKORETIN.    Insoluble  in  water.     Sparingly 

(Isomeric  with  Petrolene.)     soluble  in  boiling,  less  sol- 

C40H8,»  nble     in     cold     alcohol. 

Readily  soluble  in  ether. 

(Forchammer.) 

TELERYTHRIN.  Very  easily  soluble  in  water; 
C14H6Oi2('<C22H10019»ofKane)  less  soluble  in 

alcohol.  Insolu- 
ble in  ether.  (Kane.)  Soluble  in  ammonia  water. 

TELLURAMYL.  Insoluble  in  water.  (Wrehler 
CtoHuTe?  &  Dean.) 

TELLURIC  ACID.  There  are  two  allotropic 
Te  03  modifications : 

a  (anhydrous).  Completely  insoluble,  either  in 
cold  or  in  boiling  water ;  in  cold  concentrated  chlor- 
hydric  acid  ;  in  boiling  nitric  acid  ;  or  in  a  boiling 
solution  of  potash-lye,  unless  the  latter  be  exceed- 
ingly concentrated,  in  which  case  modification  p 
is  formed. 

(I  (hydrated). 

a  =  TO  O,,  H  0    When  first  treated   with  cold 

water  it  appears  to  be  insoluble 

therein,  but  after  long  digestion  in  the  cold,  and 

more  quickly,  though  still  slowly,  when  boiled, 

it  dissolves  completely. 

b  =  Te  0,,  3  H  0  Slowly,  but  abundantly  soluble 
in  cold,  and  in  almost  all  pro- 
portions in  boiling  water.  Soluble  in  dilute,  but 


insoluble,  or  very  sparingly  soluble,  in  absolute 
alcohol.  Soluble,  without  decomposition,  in  ni- 
tric and  sulphuric  acids.  (Berzclius,  Lehrb.,  2.  pp. 
241-244.)  Soluble  in  concentrated  chlorhydric 
acid,  from  which  it  separates  out  again  unchanged 
when  the  solution  is  allowed  to  evaporate  PJIOH- 
taneously.  (Ibid.,  3.  1132.)  1  pt.  of  the  acid 
dissolves  in  1.63  pts.  of  water  at  19.5°,  and  in  al- 
most any  proportion  in  boiling  water.  [Gm.] 

Insoluble  in  absolute  alcohol.  Sparingly  solu- 
ble in  hydrated  alcohol,  the  solubility  being  greater 
in  proportion  as  the  alcohol  is  weaker  ;  this  solu- 
tion is  not  decomposed  by  boiling.  (Berzelius.) 

Many  alkaline  quadritellurates  are  soluble  in 
water  so  long  as  they  remain  in  the  hydrated  state, 
but  after  having  been  ignited  they  are  no  longer 
soluble  in  water,  acids,  or  alkalies  ;  most  acids, 
even  acetic,  extract  the  base  of  these  alkaline 
tellurates.  The  salts  of  the  alkaline  earths  are 
but  slightly  soluble  in  water,  though  the  acid  salts 
are  more  soluble  than  the  mono  salts.  All  the 
other  tellurates  are  nearly  insoluble,  but  water 
decomposes  some  of  them  to  basic  and  acid  salts. 

TELLURATE  OF  ALUMINA.     Ppt     Soluble  in 
Al,  08)  3  Te  03    aqueous  solutions  of  alumina  salts. 
(Berzelius,  Lehrb.) 

TELLURATE  OF  AMMONIA. 

I.)  mono.  Slowly  but  completely  soluble  in 
N  H4  0,  Te  08  cold,  quickly  soluble  in  hot  water. 
Very  sparingly  soluble  in  an  aque- 
ous solution  of  chloride  of  ammonium.  Sparingly 
soluble  in  alcohol,  less  easily  if  chloride  of  ammo- 
nium be  present.  (Berzelius.) 

II.)  bi.  Difficultly  soluble  in  water,  though 
N  H4  0,  2  Te  08  more  soluble  than  the  potash  salt. 

III.)  quadri.  Very  sparingly  soluble  in  water. 
Insoluble  in  alcohol. 

TELLURATE  OF  BARYTA. 

I.)  mono.     Slightly  soluble  in  cold,  more  solu- 
Ba  0,  Te  0^    ble  in  boiling  water.    Easily  soluble, 
with    decomposition,   in   nitric   acid. 
(Berzelius,  Lehrb.) 

II.)  bi.     Ppt.     Much  more  soluble  in  water 

Ba  0, 2  Te  03    than   the   mono  salt.     By  washing 

with  water  it  is  decomposed  to  the 

mono  salt  and  a  soluble  acid  salt.     (Berzelius, 

Lehrb.) 

III.)  quadri.    More  easily  soluble  in  water  than 
BaO,  4Te  Os    either  the  mono  or  bi  salt.     Soluble 
in  acetic  acid. 

TELLURATE  of  sesquioxide  OF  CHROMIUM. 
Ppt.  Soluble  in  aqueous  solutions  of  chromic 
salts. 

TELLURATE  or  COBALT.    Ppt. 
Co  0,  Te  08 

TELLURATE  of  protoxide  OF  COPPER. 

I.)  mono.    Ppt. 
Cu  0,  Te  0, 

II.)   bi.     Ppt. 

TELLURATE  OF  GLUCINA.  Resembles  the 
Gla  Os,  3  Te  Os  yttria  salt. 

TELLURATE  of  protoxide  or  IRON.    Ppt. 
Fe  0,  Te  0, 

TELLURATE    of  sesquioxide    OF    IRON.      Ppt. 
Fe2  Os,  3  Te  Os     Soluble  in  aqueous  solutions  of  the 
sesquisalts    of   iron.       (Berzelius, 
Lehrb.) 

TELLURATE  OF  LEAD. 

I.)  mono.     Slightly  soluble  in  water. 
Pb  0,  Te  Os 

II.)  bi.  More  soluble  in  water  than  the  mono 
salt,  but  still  difficultly  soluble. 
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III.)  quadri.  Soluble  to  a  considerable  extent 
in  water.  Very  sparingly  soluble  in  dilute  acetic 
acid.  Soluble  in  dilute  nitric  acid,  even  after 
ignition.  (Berzelius.) 

IV.)  basic.  Not  absolutely  insoluble  in  water. 
(Berzelius.) 

TELLURATE  OF  LIMB. 

I.)  mono.  Somewhat  soluble  in  hot  water,  but 
Ca  0,  Te  03  difficultly  soluble  in  water. 

TELLURATE  OF  LITHIA. 

I.)  mono.          }      Soluble  in  water  while  moist, 

II  \  fa  (  but  insoluble  after  having  been 

III.)  quadri.    }  heated  to  100°. 

TELLURATE  OF  MAGNESIA. 

I.)  mono.  More  soluble  in  water  than  the  ba- 
Mg  0,  Te  Os  ryta,  lime,  or  strontia  salt. 

II.)  bi.  Still  more  soluble  in  water  than  the 
mono  salt. 

TELLURATE  OF  MANGANESE.    Ppt. 

Mn  0,  Te  03 

TELLURATE  ofdinoxide  OF  MERCURT.    Ppt. 
Hg,  0,  Te  Os 

TELLURATE  of  protoxide  OF  MERCURY.  Ppt. 
Hg  0,  Te  Os 

TELLURATE  OF  NICKEL.    Ppt. 
Ni  0,  Te  03 

TELLURATE  OF  POTASH. 

I.)  mono.  Hygroscopic.  Easily  soluble  in 
K  0,  Te  0,  +  5  Aq  water.  Difficultly  soluble  in 
alkaline  solutions.  Insoluble 
in  alcohol.  (Berzelius,  Lehrb.,  3.  175.) 

II.)  bi.  There  are  two  salts,  one  with  the  o, 
K  0, 2  Te  03  the  other  with  p  telluric  acid  : 

a  =  Insoluble.  Insoluble  in  boiling  water,  or 
in  acids,  or  in  alkaline  solutions. 

|*  =  K  0, 2  Te  03  +  4  Aq  Difficultly  soluble  in 
cold,  very  much 

more  soluble  in  boiling  water.  Less  soluble  in 
water  than  the  corresponding  salt  of  ammonia. 
Insoluble  in  a  boiling  aqueous  solution  of  nitrate 
of  potash. 

III.)  quadri. 
K  0,  4  Te  03 

«  =  Insoluble.  Insoluble  in  water,  or  in  dilute 
(Yellow.')  acids,  or  in  tolerably  concentrated  sul- 
phuric, nitric,  or  chlorhydric  acid,  or  an 
aqueous  solution  of  caustic  potash,  at  the  ordi- 
nary temperature.  By  long-continued  boiling 
with  nitric  acid  it  is  dissolved,  being  transformed 
into  the  /?  modification. 

/?  =  K  0,  4  Te  0,  +  4  Aq   Not  completely  insolu- 
ble in  water.     Soluble 
in  acids. 

TELLURATE  pr  SILVER. 

I.)  mono.  Decomposed  by  water,  with  forma- 
Ag  0,  Te  Os  tion  of  an  insoluble  basic,  and  a  sol- 
uble acid  salt.  (Berzelius.)  Soluble 
in  ammonia-water. 

II.)  bi.    Ppt. 
Ag  0,  2  Te  0, 

III.)  quadri.     Ppt. 
AgO,4Te03 

IV.)  spsgui.    Insoluble  in  boiling  water. 
3  Ag  0,  2  Te  03 

V.)  tri.     Soluble  in  ammonia- water. 
3  Ag  0,  Te  Os 

TELLURATE  OF  SODA. 

I.)  mono.     When  telluric  acid  is  saturated  with 

Na  0,  Te  Os  -f-  2  Aq     a  solution  of  caustic  soda  it 

dissolves   therein,   but  if  the 

alkali  is  added  in  excess  the  solution  deposits 


granular  monotellurate  of  soda,  especially  on 
warming.  As  thus  obtained,  the  salt  is  exceeding- 
ly difficultly  soluble,  either  in  cold  or  hot  water. 
What  remains  in  the  alkaline  solution  may  be 
precipitated,  in  the  granular  state,  with  alcohol. 
If  it.  be  boiled  with  renewed  portions  of  water  it 
dissolves,  and  remains  dissolved  so  long  as  no 
excess  of  soda  is  present.  When  this  solution  is 
evaporated  on  the  water-bath  nothing  separates 
out,  and  at  last  a  soft  gum-like  mass  remains, 
which  is  soluble  in  water,  unless  it  be  completely 
dried,  in  which  case  it  will  be  as  difficultly  soluble 
as  at  first.  When  the  salt  is  heated  until  its 
water  of  crystallization  has  been  driven  off,  which 
requires  a  heat  approaching  to  ignition,  it  passes 
into  another  allotropic  condition,  and  is  now  in- 
soluble, either  in  cold  or  in  hot  water,  though  it 
dissolves  in  hot  dilute  nitric  acid.  (Berzelius, 
Lehrb.,  3.  256.) 

II.)  bi.     Slowly    but     completely    soluble    in 

Na  0,  2  Te  08  +  4  Aq     water.     Difficultly  soluble  in 

an  aqueous  solution  of  ace- 

tate of  soda.     Insoluble  in  alcohol.     (Berzelius, 

Lehrb.,  3.  257.) 

III.)  quadri.  There  are  two  modifications  of 
Na  0,  4  Te  Os  -f  x  Aq  the  hydrated  salt,  one  slowly 
soluble  in  cold  water,  the 
other  insoluble,  even  in  boiling  water.  When  the 
aqueous  solution  of  the  soluble  modification  is 
evaporated  to  dryness  a  portion  of  the  insoluble 
modification  is  formed.  On  heating  strongly 
either  of  these  hydrates  an  anhydrous  (a)  yellow 
quadritellurate  is  obtained,  which  is  as  insoluble 
as  the  corresponding  potash  salt.  (Berzelius. 
Lehrb.,  3.  257.) 

TELLURATE  OF  STRONTIA. 

I.)  mono.  Sparingly  soluble  in  water.  (Ber- 
SrO,  Te03  zelius.) 

TELLURATE  OF  THORIA.  Insoluble  in  water, 
Th  0,  Te  03  or  in  aqueous  solutions  of  the  tho- 
rium salts.  (Berzelius.) 

TELLURATE  of  sesquioxide  OF  URANIUM.  In- 
Ur2  03,  Te  03  soluble  in  water,  or  in  an  aqueous 
solution  of  nitrate  of  sesquioxide 
of  uranium. 

TELLURATE  OF  YTTRIA.  Insoluble  in  water, 
Y  0,  Te  03  or  in  aqueous^solutions  of  yttria  salts. 

(Berzelius,  Lehrb.) 

TELLURATE  OF  ZIRCONIA.  Ppt.  Soluble  in 
Zr2  03,  3  Te  O8  aqueous  solutions  of  the  zirconium 

salts. 
TELLURETHYL.     Nearly    insoluble    in  water. 

c4HsTe^    Soluble  in  alcohol.    (Wceh- 
* 


TELLURHYDRIC  ACID.  Soluble  in  water  ;  the 
(Hydrotellurie  Acid.)  solution  decomposing  when 
H  Te  exposed  to  the  air. 

Among  the  metallic  tellu- 
rides,  those  only  are  soluble  in  water  which  cor- 
respond to  the  soluble  oxides  ;  thus  the  tellurides 
of  potassium,  sodium,  lithium,  barium,  strontium, 
calcium,  and  magnesium,  are  soluble  in  water, 
while  all  the  others  are  insoluble.  (Persoz,  C/rim. 
Mole'c.,  p.  463.) 

TELLURIDE  OF  ALUMINUM.  Decomposed  by 
water. 

TELLURIDE  OF  AMYL.     Vid.  TellurAmyl. 
TELLURIDE  OF  BISMUTH. 
TELLURIDE  OF  ETHYL. 
I.)  mono.    Vid.  TellurEthyl. 
II.)  6,'. 
C4H6Te, 


TELLURIUM. 
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TELLURIDB  OF  GLUCINDM.    Decomposed  b 
water. 

TELLURIDE  or  GOLD  &  OF  LEAD.  Soluble 
with  decomposition,  in  nitric  acid. 

TELLURIDE  OP  GOLD  &  OF  SILVER. 

I.)   6AgTe;  Au  Te 

II.)  Soluble,  with  decomposition,  in  aqua 
Ag  Te4  ;  Au  Tes  regia. 

III.)   AgTe,;  Au  Te, 

TELLURIDE  OF  IRON.  Soluble,  with  decom 
position,  in  chlorhydric  acid. 

TELLURIDE  OF  LEAD. 
Pb  Te 

TELLURIDE  OF  METHYL.     Vid.  TellurMethyl 
TELLURIDE  OF  POTASSIUM.     Soluble  in  wa- 
ter, the  solution  undergoing  decomposition  when 
exposed  to  the  air.     Decomposed  by  acids. 

TELLURIDE  OF  SILVER.      Slowly  soluble   in 
Ag  Te     cold,   quickly  soluble  in  hot  nitric  acid 
(G.  Rose.) 

TELLURIDE  OF  SODIUM. 

TELLURIDE  OF  TELLURETHTL. 
C4  H5  Te,  Te 

TELLURIDE  OF  ZINC.  Insoluble  in  strong 
sulphuric  or  chlorhydric  acid. 

TELLUROUS  ACID.  Vid.  fo'nOxide  of  Tellu- 
rium. 

The  alkaline  tellurites  are  soluble  in  water; 
the  others  are  either  difficultly  soluble  or  insolu- 
ble therein,  but  dissolve  in  chlorhydric  acid. 

TELLURITE  OF  ALUMINA.  Ppt.  Insoluble 
Al,  08,  3  Te  02  in  aqueous  solutions  of  alumina 
salts.  (Berzelius,  Lehrb.) 

TELLURITE  OF  AMMONIA. 

I.)  acid.  Soluble  in  water,  but  the  solution 
undergoes  decomposition  when  evaporated.  In- 
soluble in  alcohol,  and,  after  having  been  washed 
with  alcohol,  it  is  no  longer  soluble  in  water. 

II.)  quadri.  Nearly  insoluble  in  an  aqueous 
N  H4  0, 4  Te  Oj  +  4  Aq  solution  of  chloride  of  am- 
monium. Insoluble  in  al- 
cohol. (Berzelius.) 

TELLURITE  OF  BARYTA. 

I.)  mono.    As  prepared  in  the  moist  way,  it  is 

Ba  0,  Te  O,    a  precipitate,   sparingly    soluble    in 

water.     But  when   prepared  in  the 

dry  way,   boiling  water  dissolves   only   a   very 

slight  amount  of  it.     (Berzelius,  Lehrb.) 

II.)  quadri. 
Ba  0,  4  Te  02 

TELLURITE  of  sesquioxide  OF  CHROMIUM.  Ppt. 
Soluble  in  aqueous  solutions  of  the  chromic  salts. 

TELLURITE  OF  COBALT. 
Co  0,  Te  0, 

TELLURITE  OF  COPPER.    Ppt. 
Cu  0,  Te  0, 

TELLURITE  OF  GLUCINA.  Ppt.  Resembles 
Qlj  03,  3  Te  Os  the  yttria  compound. 

TELLURITE  OF  IODIDE  OF  TELLURIUM.  Un- 
acted upon  by  water. 

TELLURITE  of  protoxide  OF  IRON.     Ppt. 
Fe  0,  Te  0, 

TELLURITE  of  sesquioxide  OF  IRON.    Pot. 
Fe,  08)  3  Te  0,     ' 

TELLURITE  OF  LEAD. 

I.)  mono.     Easily  soluble  in  acids. 
Pb  0,  Te  0, 

II.)  basic.  Not  absolutely  insoluble  in  water. 
(Berzelius.) 
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TELLURITE  OF  LIME. 

I.)  mono.  Very  sparingly  soluble  in  cold,  more 
Ca  0,  Te  02  soluble  in  boiling  water. 

II.)  bi. 
Ca  0,  2  Te  0, 

III.)  quadri. 
Ca  0,  4  Te  02 

TELLURITE  OF  LITHIA. 
I.)  mono.     Soluble  in  water. 
Li  0,  Te  0, 

II.)  bi.  Decomposed  by  cold,  but  is  completely 
Li  0,  2  Te  02  soluble  in  hot  water. 

III.)  quadri.  Behaves  towards  water  like  the 
Li  0,  4  Te  02  potash  and  soda  salts. 

TELLURITE  OF  MAGNESIA. 

I.)  Much  more  soluble  in  water  than  the  lime, 
Mg  O,  Te  02  baryta,  or  strontia  salt. 

II.)  quadri.     Less  soluble  than  No.  I. 

TELLURITE  OF  MANGANESE.    Ppt. 
Mn  0,  Te  0, 

TELLURITE  of  dinoxide  OF  MERCURY.  Ppt. 
Hg2  0,  Te  02 

TELLURITE  of  protoxide  OF  MERCURY.     Ppt. 
Hg  0,  Te  02 

TELLURITE  OF  NICKEL.    Ppt. 
Ni  0,  Te  02 

TELLURITE  OF  POTASH. 

I.)  mono.     Sparingly    soluble    in    cold,    more 
KO,  Te  02    quickly  soluble  in  hot  water.     (Ber- 
zelius.) 

II.)  bi.    Partially  soluble  in  cold  water;  solu- 
K  0,  2  Te  Oa    ble,  with  decomposition,  in  hot  wa- 
ter.    (Berzelius.) 

III.)  quadri.    Decomposed  by  water. 
K  0,  4  Te  02 

TELLURITE  OF  SILVER. 

I.)  mono.     Soluble  in  ammonia- water. 
Ag  0,  Te  02 

II.)  bi.  Insoluble  in  water.  Soluble  in  nitric 
Ag  0, 2  Te  02  acid.  ( G.  Rose.) 

TELLURITE  OF  SODA. 

I.)  mono.     Slowly,   but  completely  soluble   in 
fa  0,  Te  02    cold,   and    more   quickly    in    warm 
water.    It  does  not  separate  from  the 
lot  solution  on    cooling.     Insoluble  in  alcohol. 
Berzelius,  Lehrb.) 

II.)  bi.  Decomposed  by  water,  like  the  potash 
TaO,  2Te02  salt.  (Berzelius.) 

III.)  quadri.    Soluble  in  boiling  water. 
Na  0,  4  Te  02 

TELLURITE  OF  STRONTIA.  Similar  to  the 
>aryta  salt. 

TELLURITE  OF  THORIA..  Insoluble  in  water, 
Th  0,  Te  0,    or  iQ  aqueous  solutions  of  thorium 
salts.     (Berzelius.) 

TELLURITE  of  protoxide  OF  TIN.  Is  precipi- 
ated,  even  when  in  the  presence  of  60000  pts.  of 
water.  (Fischer.) 

TELLURITE  of  sesquioxide  OF  URANIUM.     In- 
Jr2  0,,  Te  02    soluble  in  water. 
TELLURITE  OF  YTTRIA.    Insoluble  in  water, 
0,  Te  0,    or  in   aqueous   solutions  of  yttrium 
salts.     (Berzelius,  Lehrb.) 

TELLURITE  OF  ZINC. 

n  0,  Te  02 

TELLURITE  OF  ZIRCONIA.    Ppt. 
r2  03,  3  Te  0, 

TELLURIUM.     Insoluble    in    water.     Soluble, 
Te    without  oxidation,  in  concentrated  sulphuric    • 
acid,  from  which  it  is  precipitated  on  the 
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TETRYL. 


addition  of  water.  Decomposed  by  concentrated  j 
nitric  acid,  aqua-regia,  and  hot  concentrated  sul- ' 
phuric  acid. 

According  to  Hartung-Schwarzkopf  (from  Arch. 
der  Pharm'.<  108.  150,  in  Ann.  Min.,  (4.)  19. 
345),  amorphous  tellurium,  prepared  by  reducing 
telluric  acid  with  sulphurous  acid,  is  not  acted 
upon  by  concentrated  nitric  acid,  even  after  pro- 
longed boiling,  contrary  to  the  statements  of  many 
chemical  treatises. 

TKLLURMETHYL.  Not  miscible  with  water. 
C,  H,  Te  ?  ( Woehler  &  Dean,  Ann.  Ch.  u.  Pharm., 
CaII,TeJ  93.233.) 

TERCHLORIDE  (&c.)  OF  X.  See  under  Chlo- 
ride (&c.)  of  X,  as  terChloride  of  X,  and  the 
like. 

TEREBIC   ACID.     Sparingly   soluble   in  cold, 

(  Ttrebilic  Add.  Terpenthic  Acid.)  much  more  solu- 
CM  "w  °s  =  Cu  H8  06, 2  H  0  ble  in  boiling  wa- 

ter.   Very  readily 

soluble  in  alcohol,  and  ether.  (Rabourdin.)  Sol- 
uble, without  alteration,  in  concentrated  nitric 
acid.  (Bromeis.) 

The  terebates  of  the  alkalies  and  alkaline  earths 
are  very  soluble  in  water. 

TEREBATE  OF  AMYL. 

I.)  acid. 
CM  H20  08  =  C14  H9  CC10  Hu)  08 

TEREBATE  OP  ETHYL. 

I.)  acid.  Sparingly  soluble  in  water.  (Caillot.) 
C18  Hu  08  =  Cu  II,  (C4  H6)  08 

TEREBATE  of  sesquioxide  OF  IRON.  Difficultly 
soluble  in  water ;  being  the  least  soluble  of  the 
terebates.  (Rabourdin.) 

TEREBATE  OF  LEAD. 

I.)  acid.     Very  soluble  in  water. 
C14  H9  Pb  08 

II.)  basic.     Soluble  in  water. 

TEREBATE  OF  METHYL. 

I.)  acid.  Sparingly  soluble  in  water.  (Caillot.) 
C16HU08  =  014H9(C2H8)08 

TEREBATE  OF  SILVER. 

I.)  normal. 
C14  H8  Ag2  08  +  2  Aq 

II.)  acid.  Sparingly  soluble  in  cold,  much 
C14  H0  Ag  08  more  soluble  in  hot  water.  • 

"  TEREBENE  "of  (Soubeiran).  Vid.  Camphilene. 

TEREBENE.     Insoluble  in  water,  and  does  not 

(Isomeric  with  Oil  of  Turpentine.)  combine  therewith, 
Cjo  H18  even  after  half  a, 

year's     contact. 
Soluble  in  alcohol,  and  ether.     (Deville.) 

TEREBENTIC  ACID   (?).     Soluble  in   alcohol, 
C18  H14  010  (?)     and  the  solution  is  rendered  turbid 
by  water.      (Weppen.)      Its   salts 
are  soluble  in  alcohol. 

TEREBENTATE  OF  LEAD.  Insoluble  in  water. 
Soluble  in  alcohol.  (Weppen.) 

TBREBENTILIC    ACID.      Nearly   insoluble   in 
C16  H10  04  =  C16  H9  Os,  H  0     cold,  more  readily  sol- 
uble in  boiling   water. 

Very  easily  soluble  in  alcohol.  Readily  soluble 
in  ether.  (Personne.) 

TEREBENTILATE  OP  ETHYL. 
CMH1404-C16H8<C4H8)04 

TEREBENTILATE  OF  LKAD. 

TEREBENTILATB  OF  LIME. 
C16  H9  Ca  04 

TEREBENTILATE  OF  SILVER.     Sparingly  sol- 
C,fl  H9  Ag  O4    uble  in  boiling  water,  separating  out 
again  as  the  solution  cools. 


TEREBENZIC  ACID.  Soluble  in  boiling,  much 
C28  H]4  08  =  C28  Hu  06,  2  H  0  less  soluble  in  cold 
water.  Largely  sol- 
uble in  alcohol,  and  ether.  The  terebenzates  are 
usually  equally  soluble  with  the  corresponding 
benzoates.  (Caillot,  Ann.  Ch.  et  Phys.,  (3.)  21. 
pp.  31,  33.) 

TEREBENZATE  OF  BARYTA.  Very  sparingly 
soluble  in  water.  (Caillot.) 

TEREBENZATE  OF  SILVER. 

TEREBILENB.  Combines  with  chlorhydric 
("  Peucyl"(of  Eiandut  f  Sell).)  acid,  forming  a 
homtric  with  Oil  of  Turpentine.)  H  id  compound. 

°2°Ul6  (Soubeiran  &  Ca- 

pitaine.) 

TEREBILIC  ACID.     Vid.  Terebic  Acid. 

TERECHRYSIC  ACID.  Soluble  in  all  propor- 
Cw  HS  010  =  C]2  H8  08,  2  H  0  tions  in  water,  alco- 
hol, and  ether.  Most 

of  its  salts  are  soluble  in  water.  (Caillot,  Ann. 
Ch.  et  Phys.,  (3.)  21.  34.) 

TERECHRYSATE  OF  BARYTA.  Soluble  in 
water. 

TERECHRYSATE  OF  ETHYL. 

TERECHRYSATE  OF  LEAD.  Somewhat  solu- 
ble in  hot,  less  soluble  in  cold  water. 

TEREPHTALIC    ACID.      Insoluble    in     water, 
C18  H6  08  =  C18  H4  06, 2  H  0     alcohol,  or  ether.   Sol- 
uble in  alkaline  solu- 
tions,  with    combination.     (Caillot,  Ann.    Ch.  et 
Phys.,  (3.)  21.  29.) 

TEREPHTALATE  OF  AMMONIA.  Soluble  in 
water. 

TEREPHTALATE  OF  BARYTA.  Insoluble,  or 
very  sparingly  soluble,  in  water.  (Caillot.) 

TEREPHTALATE  OF  SILVER. 
.  TERETINIC  ACID.     Insoluble  in  water.     Solu- 
(Terpentinic  Acid.)  ble    in    alcohol,    from 

CM  H*  Oio  =  CM  His  °»>  H  °     which  it  is  precipitated 
on     the     addition    of 
water. 

TERPENTHIC  ACJD.      Vid.  Terebic  Acid. 

TERPIN.     Vid.  Hydrate  of  Turpentine-Oil. 

TERPINOL. 

(MonoHydrate  of  Oil  of  Turpentine(of  Berthelot  and  of 
Gerhardt)  ) 

CwH^O^^o^jO, 

TETRASDLPHATE  (&c.)  OF  X.  See  under  Sul- 
phate (&c.)  of  X,  as  tefraSulphate  of  X,  and  the 
like. 

TETRYL.     Vid.  Butyl. 

.DZ'TETRYL.     Vid.  Butylene. 

TETRYLAMIN.          i       T7.,  ,,  x  , 

J.      Vid.  Butylamm. 
TETRYLAMMONIA.  ) 

TETRYAMYL.     Vid.  Butyl Amyl. 

TETRYLENE.     Vid.  Butylene. 

TETRYLENECMonf.     Vid.  ChloroButylene. 

TETRYLIC  ALCOHOL.     Vid.  Hydrate  of  Butyl. 

TETRYLIC  URETHANE.  Vid.  Carbamate  of 
Butyl. 

TETRYLSULPHURIC  ACID.  Vid.  ButylSul- 
phuric  Acid. 

TETRYLSULPHYDRIC  ACID.  Vid.  Butyl- 
Sulphydric  Acid. 

THALLEIOCHIN.  Soluble  in  alcohol.  Also  in 
C15H10N06  acids,  with  combination.  (Brandes 
&  Leber.) 


THIOFURFUROL. 
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THEBAIN.     Insoluble,  or  but  sparingly  soluble, 

(ParaM,>rphin.)  in   water.      Readily 

Cgs  H2l  N  06  =  N     £>»  "20  <V     60iUDie   in   alcohol, 

and  ether,  especially 

when  these  are  hot.  Insoluble  in  strong  aqueous 
solutions  of  caustic  ammonia,  or  potash,  but  solu- 
ble in  a  dilute  solution  of  caustic  potash.  Easily 
soluble  in  acids.  Soluble  in  cold  concentrated 
sulphuric  acid,  but  the  solution  is  decomposed  on 
boiling. 

THE  IN.     Vid.  Caffein. 

THEOBROMIN.  Sparingly  soluble  in  boiling 
fC,02»  water;  and  still  less 

r  H  N  n  w  JtfV  il>  soluble  in  alcohol, 
«ii  «s  »«  "4  -  *3  <  g^JWi  and  ether>  ( Woskre. 

[  H2  sensky.)  Permanent. 

Soluble  in   1600  pts.  of  cold  water. 

55         «       hot 
1460         "       cold  alcohol. 

47         '*      boiling  " 
17000         "      cold  ether. 

600  "  boiling  " 
Easily  soluble  in  ammonia-water,  acetic  acid, 
and  aqueous  solutions  of  the  caustic  alkalies, 
especially  when  these  liquids  are  warm.  (Witt- 
stein's  Handw.)  Soluble  in  960  pts.  of  water  at 
18.75°.  (Abl,  from  (Esterr.  Zeitschrift  fur  Pharm., 
8.  201,  in  Canstatt's  Jahresberichtfur  1854,  p.  76.) 
Soluble  in  a  boiling  aqueous  solution  of  caustic 
baryta,  from  which  it  separates  again  as  the  solu- 
tion cools.  -  (Parrish's  Pharm.,  p.  399.) 

THERYTHRIN.  Scarcely  at  all  soluble  in 
water.  Easily  soluble  in  alcohol,  acetone,  and 
bisulphide  of  carbon.  Sparingly  soluble  in  ether. 
(Zeise.) 

TniAcETic  AciD(Anhydrous).  Vid.  Sul- 
phide of  Acetyl. 

TniAcETic  ACID.     Soluble    in    water,  espe- 

(Sulphydrate  of  Acetyl.  cially      when       this       IS 

Acetyl Sulphydric Acid.)          warm;  still  more  read- 

C4II4S202  =  c*H*^Js2     ily   soluble   in   alcohol, 

and   ether.      The    salts 

of  thiacetic  acid  are  all  more  or  less  soluble  in 
water,  and  alcohol. 

TmAcETATE  OF  AMMONIUM.  Very  deli- 
quescent. 

TRIACETATE  OF  BARIUM.  Soluble  in  water, 
C4  H3  Ba  02  S2  +  3  Aq  and  alcohol. 

THIACETATE  OF  CoppER(Cu  O).  Insoluble 
in  water.  (Ulrich.) 

THIACETATE  OF  ETHYL.  Insoluble  in  water. 
C4H3(C4  H5)02S2  (Kekule',  Ann.  Ch.  u.  Pharm., 
90.  313.) 

THI  ACETATE  of  sesquioxide  OF  IRON.  Soluble 
in  water. 

THIACETATE  OF  LEAD.     Sparingly  soluble  in 
C4  H3  Pb  02  S2     cold  water.     Somewhat  more  solu- 
ble in  warm  water,  and  in  alcohol. 
(Kekule',  loc.  cit.}  p.  311.) 

TRIACETATE  OF  LIME.     Soluble  in  water. 
C4  H,  Ca  0,  S2  +  2  Aq 

THIACETATE  OF  MAGNESIA.  Deliquescent. 
Soluble  in  water. 

THI  ACETATE  of  protoxide  OF  MERCURY.    Ppt. 

THIACETATE  OF  POTASH.  Readily  soluble  in 
C4H3KS202  water,  and  alcohol.  (Ulrich.) 

THI  ACETATE  OF  SILVER.    Insoluble  in  water. 

THIACETATE  OF  SODIUM.  Very  soluble  in 
C4  H3  Na  S2  02  water,  and  alcohol.  ( Ulrich. ) 


THIACETATE      OF      STRONTIUM.        Soluble     I1* 

C4  Hs  Sr  S2  O2  +  2  Aq     water. 

TmAcETATK  OF  ZINC.     Soluble  in  water. 

TmAcETONiN.  Rather  difficultly  soluble  in 
(«  Probably  identical  witk  water.  Easily  soluble  in 
ZeisSs  Akcethin.'*)  alcoho,  ^  ace 

C18H19NS4.  and     d.lute    addg 

deler.) 

THIAETHALDIN.    Easily  soluble  in  ether.    Sol- 
C16  H17  N  S4     uble  in  chlorhydric  acid,  with  com- 
bination.    (Flueckigcr.) 

THIALDIN.     Very  sparingly  soluble  in  water. 

C    H    N  S  =  N  £  C    H    S  "•       Very  soluble  in   al- 

*         I    u    l*  *         cohol,  and  still  more 

soluble     in      ether. 

(Liebig  &  Woehler.) 

THIALOEL.     Vid.  t/Sulphide  of  Ethyl. 
TmANisiOL.     Vid.  Hydride  of  SulphAnisyl. 
THIANYLANISAMID.     Vid.  PhenylAnisamid. 

THIMETHALDIN. 

C14  H15  N  S4 

THIOBENZALDIN.     Soluble  in  boiling  ether. 
C4a  H19  N  S4  =  N  \  tflt  HT  S2)2  .  or  N  C  c^ 


ACID.  Not  isolated.  Its 
(PhenylbiSulphobiamic  Acid.)  salts  are  readily  solu- 
uu  Hs  N»  S4  °i2  ble  in  water. 

^ZTHIOBENZOLATE      OF      AMMONIUM.         Ex- 

Cj,  H6  (N  HJ,  Na  S4  012  tremely  soluble  in  water, 
and  spirit.  Very  sparingly 
soluble  in  absolute  alcohol.  Insoluble  in  ether. 
Unacted  upon  by  concentrated  chlorhydric  or 
cold  sulphuric  acid.  (Hilkenkamp,  Ann.  Ch.  u. 
Pharm.,  95.  95.  ) 

Z&TmoBENZOLATE  OF  BARIUM.     Soluble  in 

CJ2  H6  Ba2  N2  S4  012    water.    Insoluble  in  alcohol  or 

ether.     (Hilkenkamp,  loc.  cit.) 

TmoBuTYRic    ACID.     Vid.    Sulphydrate    of 
Butyryl. 

TnioCiNNOL.     Sparingly  soluble  in  alcohol. 
(Sulphydrate  of  Cinnamoyl.)      (  Cahours.  ) 


THIOCYANHYDRIC  ACID.      Vid.    HydroThio- 
Cyanic  Acid. 

TnioFoRMic     ACID.       Insoluble    in     water. 

^hioFormylic  Acid.  Nearly  insoluble  in  cold, 

^Sulphide  of  For*nyl.)  tolerably  soluble  in  boil- 

C2  H2  S2  Os  =  C»  H  ^  j  S,    ing   alcohol,   and   ether. 

Soluble  in  formic   acid. 

Sparingly  soluble  in  warm  concentrated  acetic 
acid,  less  soluble  in  cold  concentrated  acetic  acid. 
Boiling  chlorhydric  acid  has  no  action  upon  it; 
nitric  acid  decomposes  it  ;  concentrated  sulphuric 
acid,  when  gently  warmed,  dissolves  it,  with  de- 
composition. Insoluble  in  an  aqueous  solution  of 
sulphide  of  ammonium,  either  cold  or  boiling. 
Scarcely  at  all  attacked  by  a  boiling  aqueous 
solution  of  caustic  potash.  (Limpricht,  Ann.  Ch. 
u.  Pharm.,  97.  361.) 

TmoFucusoL.    Resembles  ThioFurfurol'. 

[FucusolSulphur6.) 

THIOFURFUROL.     Insoluble  in  cold,  sparingly 

(ThioFurfol.     FurfurylSulfurt.     soluble      in      boiling 

Sulphide  of  Furfur  y  I.)  water.         Tolerably 

C10  H4  02  S2  =  C10  H4  02"  I  S,     soluble    in    alcohol, 

especially  when  this 

s  hot.  Soluble  in  ether.  The  alcoholic  solution 
slowly  decomposes  when  exposed  to  the  air.  (Ca- 
hours, Ann.  Ch.  et  Phys.,  (3  )  24.  284.) 
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THIONATES. 


THIOMELANIC  ACID.  Insoluble  in  water,  or 
CM  HM  S3  0M,  2  H  0  ?  in  alkaline  solutions. 

THIOMELANATE  OF  AMMONIA.  Insoluble  in 
water. 

THIOMELANATE  OP  BARYTA.  Insoluble  in 
water. 

THIOMELANATE  OF  LEAD.  Insoluble  in 
water. 

THIOMELANATE  OF  POTASH.  Insoluble  in 
water.  A  small  quantity  of  this  salt  is  retained 
in  suspension  by  water,  but  is  deposited  on  the 
addition  of  chloride  of  sodium.  (Erdmann.) 

THIONAMID.     Soluble  in  water,  and  alcohol. 
(Sulphamid.) 
N  H,  S  0, 

TnioNAPHTHALiNic  ACID.  Vid.  WSulpho- 
Naphthalinic  Acid. 

THIONAPHTHAMIC  ACID.  Not  isolated.  Its 
(Isomeric  with  Naphthionic  Acid.}  salts  are  all  soluble 
C20H9NS,  06  in  water.  (Piria.) 

THIONAPHTHAMATE    OF    AMMONIA.      Very 
C~  H.  (N  H J  N  S.  Oa    soluble  in  water,   and  alco- 
hol.     (Piria,    Ann.    Ck.    et 
Phys.,  (3.)  31.  244.)     . 

THIONAPHTHAMATE  OF  BARYTA.  Soluble  in 
CM  H8  Ba  N  S,  O6  +  3  Aq  water.  (Piria.) 

THIONAPHTHAMATE  OF  LEAD.  Very  spar- 
ingly soluble  in  water.  Almost  insoluble  in  al- 
cohol. (Piria.) 

THIONAPHTHAMATE  OF  LIME.  Very  soluble 
in  water.  (Piria.) 

THIONAPHTHAMATE  OF  MAGNESIA.  Very 
soluble  in  water.  (Piria.) 

THIONAPHTHAMATE  OF  POTASH.    Very  sol- 
C*,  H8  K  N  S2  06    uble  in  pure  water.     Very  spar- 
ingly soluble   in  aqueous   solu- 
tions of  caustic  and  carbonated  potash.     Scarcely 
at  all  soluble  in  alcohol.     (Piria.) 

THIONAPHTHAMATE  OF  SODA.  Sparingly 
soluble  in  cold,  very  soluble  in  boiling  water. 
Very  sparingly  soluble  in  an  aqueous  solution  of 
carbonate  of  soda.  (Piria.) 

£>I'THIONIC  ACID.    Vid.  HypoSulphuric  Acid. 

TViTmoNic  ACID.    Known  only  in  solution  ; 

(Sulphuretted  Hyposidphuric  Acid.  its  aqueous  SO- 

MonoSulhyposulphuric  Acid.  lution  gradual- 

Acide  Hyposulphurique  Monosulfure.)       jy  decomposes, 

s»  °«  less       rapidly 

when  it  is  dilute. 

The  aqueous  solutions  of  all  the  thionic  acids 
appear  to  be  considerably  more  stable  when  they 
contain  acids.  On  the  other  hand,  they  are  all, 
with  the  exception  of  dithionic  acid,  easily  de- 
composed by  weak  alkaline  solutions.  (Fordos  & 
Ge'lis,  Ann.  Ch.  et  Phys.,  (3.)  28.  454.) 

THTmoNATE  OF  BARYTA.     Sparingly  soluble 
Ba  0,  Ss  05  +  2  Aq    in  water,  less  soluble  in  alco- 
hol.   Easily  soluble  in  nitric 
acid.     (Langlois.) 

TVtTmoNATE  of  protoxide  OF  IRON.     Soluble 
in  water.     (Plessy,  loc.  cit.) 
THTmoNATE  OF  LEAD. 

TnTniONATE  OF  LIME.  Hygroscopic.  Sol- 
CaO,  S,05  uble  in  water.  (Baumann ;  Plessy, 
loc.  cit. ) 

TTI'THIONATE  OF  MANGANESE.  Soluble  in 
water.  (Plessy,  loc.  cit.) 

TViTnioNATE  OF  NICKEL.  Soluble  in  water. 
(Plessy,  loc.  cit.) 


TH'THIONATE  OF  POTASH.  Permanent.  Sol- 
K  0,  S3  06  uble  in  water.  (Langlois.)  Easily 
soluble  in  water,  especially  when  this 
is  warmed  to  50°  @  60°,  but  the  solution  is  de- 
composed on  boiling.  Soluble  in  hot  alcohol, 
from  which  it  separates  as  the  solution  cools. 
(Plessy,  Ann.  Ch.  et  Phys.,  (3.)  11.  185.) 

Jn'TmoNATE  OF  SILVER.     Ppt. 

JnTmoNATE  OF  SODA. 

Na  0,  S3  05 

Tn'TniONATE  OF  ZINC.  Soluble  in  water. 
(Fordos  &  Ge'lis.) 

J&raTniONic  ACID.  Soluble  in  water,  and 
(Bi  Sulphuretted  Hypo  sulphuric  Acid,  the  aqueous  SO- 
BiSulhyposulphuric  Acid.  lution  is  about 

Acide  Hyposulfurique  bisulfurt.)  a§  stable  as  that 

84  °6  &  .       of  hyposulphuric 

acid,  it  being  possible  to  obtain  it  in  a  tolerably 
concentrated  state.  When  largely  diluted  the 
solution  may  be  boiled  without  suffering  decom- 
position, but  as  the  solution  becomes  more  con- 
centrated decomposition  ensues.  It  is  not  acted 
upon  by  dilute  chlorhydric  or  sulphuric  acid,  but 
is  decomposed  by  dilute  nitric  acid.  Most  of  its 
salts  are  soluble  in  water,  and  less  soluble  in 
alcohol;  but  their  aqueous  solutions  slowly  de- 
compose when  exposed  to  the  air;  on  heating 
them  the  decomposition  is  rapid.  (Fordos  & 
Ge'lis,  Ann.  Ch.  et  Phys.,  (3.)  6.  pp.  493,  492.) 

JefraTmoNATE  OF  BARYTA.  Permanent. 
Ba  0,  S4  05  -f  2  Aq  Very  soluble  in  water,  though 
less  soluble  than  iodide  of  ba- 
rium. Sparingly  soluble  in  alcohol.  (Fordos  & 
Ge'lis,  A nn.  Ch.  et  Phys.,  (3.)  6.  pp.  489,  490.) 
Easily  soluble  in  water.  Insoluble  in  strong  alco- 
hol. (Fordos  &  Ge'lis,  Ann.  Ch.  et  Phys.,  (3.) 
22.  70.) 

TWraTnioNATE  OF  COPPER.  Soluble  in  wa- 
ter. (Fordos  &  Ge'lis,  Ann.  Ch.  et  Phys.,  (3.)  6. 
492.) 

T&raTmoNATE  OF  IRON.  Soluble  in  water. 
Fe  0,  S4  06  (Fordos  &  Ge'lis,  Ann.  Ch.  et  Phys., 
(3.)  6.  492.)  The  aqueous  solution  is 
decomposed  by  evaporation.  Alcohol  does  not 
precipitate  the  salt  from  the  aqueous  solution. 
(Berzelius's  Lehrb.,  3.  601.) 

TefraTmoNATE  OF  LEAD.  Soluble  in  water. 
Pb  0,  S4  06  +  2  Aq  Insoluble  in  alcohol. 

TWraTniONATE  of  dinoxide  OF  MERCURY. 
Ppt. 

I&raTnioNATE  OF  POTASH.    Soluble  in  hot 
KO  S40fi    water;    much  less  soluble  in  alcohol. 
'     (Kessler.) 

TefraTniONATE  OF  SILVER.    Ppt. 

TkraTHiONATE  OF  SODA.     Soluble  in  water. 
Na  0,  S4  06    Less  insoluble  in    alcohol    than  the 
potash  salt.     (Kessler.) 

TtaraTHiONATE  OF  STRONTiA.    More  soluble 
Sr  0,  S4  06  +  6  Aq    in  alcohol  than  the  baryta  salt. 
(Kessler.) 

of  protoxide  OF  TIN. 
OF  ZINC.     Soluble  in  water. 
(Fordos  &  Ge'lis,  Ann.  Ch.  et  Phys.,  (3.)  6.  492.) 

PentaTmoNic   ACID.     Soluble  in  water,  but 

(TerSulphypo Sulphuric  Acid.  the    solution    is 

Ter Sulphuretted  HypoSulphuric  Acid.)    y  instable ' 

S5°S)H  its  aqueous  so- 

lution, or  that  of  any  of  the  pentathionates,  being 
only  preserved  with  difficulty  (Fordos  &  Ge'lis, 
Ann.  Ch.  et  Phys.,  (3.)  28.  452),  but  an  alcoholic 
solution  of  pentathionic  acid  can  be  preserved 
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undecomposed  for  months.  (Fordos  &  Gelis, 
Ann.  Ch.  et  Phys.,  (3.)  22.  80.)  All  the  penta- 
thionates  are  soluble  in  water,  alcohol,  and  ether. 
(Wackenroder,  Ann.  Ch.  et  Phys.,  (3.)  20.  151.) 
Many  of  them  are  known  only  in  solution. 

PentaTmoNATE  OF  BARYTA.  Very  soluble 
Ba  0,  S5  05  -f  2  Aq  in  water.  Soluble  in  alcohol, 
and  ether.  The  aqueous  solu- 
tion begins  to  decompose  at  25°.  (Wackenroder, 
Ann.  Ch.  et  Phys.,  (3.)  20.  151.)  More  soluble 
in  water,  and  more  alterable  than  tetrathionate  of 
baryta.  The  aqueous  solution  soon  decomposes 
on  standing,  and  more  rapidly  when  boiled.  Al- 
cohol, and  ether  precipitate  it  from  the  aqueous 
solution.  (Fordos  &  Ge'lis,  Ann.  Ch.  et  Phys., 
(3.)  22.  pp.  78,  80.)  Soluble  in  water.  Very 
sparingly  soluble  in  absolute  alcohol ;  more  solu- 
ble in  dilute  spirit.  (Sobrero  &  Selmi,  Ann.  Ch. 
et  Phys.,  (3.)  28.  211.) 

PentaTmoNA.TE  of  protoxide  OF  IRON.     Solu- 
Fe  0,  S5  06     ble  in  water,  the  solution  undergoing 
decomposition  when  evaporated. 

PentaTniONATE  OF  LEAD.     Soluble  in  water. 

PenfaTmoNATE  OF  POTASH.? 

OF  SILVER.     Ppt. 
OF    SODA.     Known  only  in 
Na  0,  S6  OB     solution. 

THIONESSAL.    Alirfost  insoluble  in  boiling  al- 

C    H    S  =  °26  H° }  S      c°h°l-     Difficultly    soluble 

C26  H9  >   a    in  boiling  ether.     Its  best 

solvent    is    hot     naphtha, 

from  which  it  separates  on  cooling.     (Laurent.) 

Z)I'THIONOUS  ACID.  Vid.  HypoSulphurous 
Acid. 

THIONURIC     ACID.      Permanent.     Readily 
C2  02''  soluble  in  wa- 

ter, the  solu- 
tion being  de- 
composed by 
boiling.  The  alkaline  thionurates  are  soluble  in 
water,  but  those  of  the  alkaline  earths  and  metals 
are  difficultly  soluble,  or  insoluble,  therein,  though 
easily  soluble  in  dilute  acids. 

THIONURATE  OF  AMMONIA. 
I.)  normal.      Sparingly  soluble   in    cold,   very 
C8  H3  (N  H4)2  N3  S2  Oi2  +  2  Aq  soluble  in  warm  water. 

II.)  acid.    Soluble  in  water. 
C8  H4  (N  H4)  N3  S2  012 

THIONURATE  OF  BARYTA.  Very  soluble  in 
C8  H3  Ba2  N3  S2  012  -{-  2  Aq  chlorhydric  acid. 

THIONURATE  of  dinoxide  OF  COPPER. 

THIONURATE  of  protoxide  OF  COPPER. 
I.)  acid. 
C8  H4  Cu  N3  S2  012  +  Aq 

THIONURATE  OF  LEAD.  Soluble  in  dilute 
C,  H3  Pb2  N3  S2  012  -r-  2  Aq  chlorhydric  acid. 

THIONURATE  OF  LIME. 

THIONURATE  OF  MANGANESE.     Insoluble  in 

C8  H3  Mn2  N3  S2  ou  +  2  Aq    cold,    scarcely    at    all 

soluble    in   hot  water. 

(Merrick,  Thesis  of  Lawrence  Scientific  School, 
Cambridge,  1859.) 

THIONURATE  -OF  SODA. 

I.)  normal.  Sparingly  soluble  in  hot  water, 
separating  out  again  almost  entirely  as  the  solu- 
tion cools.  (Merrick,  loc.  cit.) 

THIONURATE  OF  ZINC.  Very  sparingly  solu- 
C8  H4  Zn  N,  Sa  ou  +  Aq  ble  in  water. 


THIONYLAMID.     Insoluble  in  water,  by  which 
N  <  S,  02"     it  is  soon  decomposed,  however.     De- 
2 1  H*          composed    at  once   by   alkaline  solu- 
tions.    (Schiff.) 
THIONYLAMIC  ACID.    Easily  decomposed. 


S202' 


.  0,  HO 


THIOSALICOL.     Vid  SulphoSalicylous  Acid. 
TnioSiNAMiN.     Soluble  in   water,   especially 

(Rhodalin.     Sulpha  Cyanide         .  when      this 

of  Allylammonium.)  _  is   warm. 

Easily  sol- 
uble in  al- 
cohol, and 

ether.  It  is  partially  precipitated  from  the  alco- 
holic solution  on  the  addition  of  water.  (Dumas 
&  Pelouze.)  After  having  been  fused,  it  is  less 
soluble  in  water.  (Aschoff.)  When  thiosinamin 
is  dissolved  in  boiling  water  it  rarely  crystallizes 
out  again  as  the  solution  cools,  if  this  is  left  at 
rest,  but  on  strongly  agitating  this  supersaturated 
cold  solution  it  solidifies  at  once.  Again,  if  thio- 
sinamin is  melted  beneath  a  small  quantity  of 
water  it  remains  as  a  viscous  layer  below  the 
water  for  a  long  time  after  it  has  become  cold,  but 
on  being  agitated  it  solidifies  immediately.  (Ber- 
thelot  &  De  Luca,  Ann.  Ch.  et  Phys.  \3  )  44 
499.) 

TmoSiNETHYLAMiN.      Vid.     EthylThiosina- 
min. 

TnioSiNNAPHTYLAMiN.     Vid.    NaphtylThio- 
Sinamin. 

TuioSiNPHENYLAMiN.     Vid.    PhenylThioSi- 
namin. 

TmoToLAMic  ACID.     Vid.  ThioToluic  Acid. 
TmoToLuic  ACID.    Not  isolated.    All  of  its 

(  Thio  Tolamic  Acid.  „  „  i  *  „     n  r  A 

ToluenylSulphaminic  Acid.) 


TmoToLUATE  OF  AMMONIA.  Permanent  in 
C14  H8  (N  H4)  N  S2  06  dry  air,  but  gradually  decom- 
poses in  moist  air.  Very 
soluble  in  water.  Readily  soluble  in  spirit,  and 
absolute  alcohol.  Insoluble  in  ether.  (Hilken- 
kamp.) 

TmoToLUATE  OF  BARYTA.  Soluble  in  water, 
an'd  easily  in  spirit.  Insoluble  in  absolute  alco- 
hol or  ether.  (Hilkenkamp.) 

TnioToLUATE  OF  POTASH.     Soluble  in  water, 
C14  H8  K  N  S2  06     and  in  boiling  absolute  alcohol  ; 
but  less  soluble  in  both  the  liquids 
than  the  ammonia-salt.     (Hilkenkamp.) 

THIOTOLUATE  OF  SODA.  Easily  soluble  in 
water.  Sparingly  soluble  in  alcohol.  Insoluble 
in  ether.  (Hilkenkamp.) 

TnioToLuoL.     Vid.  SulphoToluol. 

THORIUM.  Unacted  upon  by  water,  either  hot 
Th  or  cold.  When  treated  with  dilute  sulphuric 
acid  the  pulverulent  metal  is  somewhat  acted 
upon  at  first,  but  this  action  soon  becomes  less 
rapid,  and  the  mixture  may  now  be  warmed,  without 
occasioning  the  solution  of  any  considerable  quan- 
tity of  thorium,  unless  the  digestion  be  long  con- 
tinued. Fluorhydric  acid  has  no  more  action  upon  it 
than  sulphuric  acid,  and  nitric  acid  attacks  it,  if  any- 
thing, less  readily  than  these ;  the  metal  may  even 
be  boiled  with  nitric  acid,  without  dissolving  to 
any  great  extent.  On  the  other  hand,  thorium  is 
very  easily  soluble  in  chlorhydric  acid,  complete 
solution  being  very  quickly  effected  when  the  acid 
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TIN. 


is  warm.     Unacted  upon  by  aqueous  solutions  of 
the    caustic    alkalies.      (Berzelius,    Pogg.    Ann., 
1829,16.  pp.  394,  395.) 
THYMEID.      Soluble    in    alcohol,    and    ether. 


TlIYMENE. 

THYMIC  ACID.     Vid.  Thymylic  Acid. 

THYMIN.     Vid.  Leucin. 

THYMOL.     Vid.  Tfiymylic  Acid. 

THYMOLc/i/ore.     Vid.  ChloroThymic  Acid. 

THYMOLmtr£  Vid.  NitroThymic  Acid;  also 
NitroCyraene. 

THYMOYL.     Very  sparingly  soluble  in  water. 

„  i         Sparingly    soluble   in 

cMN1604  =  CMHl6<y'joa    iKohoL     Veir    solu- 

ble in   ether,  but  this 

solution  undergoes  alteration  after  a  time.  Spar- 
ingly soluble  in  alkaline  solutions.  Very  soluble 
in  warm  concentrated  sulphuric  and  nitric  acids, 
from  which  it  is  precipitated  unchanged  on  the 
addition  of  water.  (Lallemand.) 

THYMOYLAMID.  Soluble  in  alcohol.  (Lalle- 
CMH17NO,=N^2<Hie°»"  mand.) 

THYMOYLIC  ACID.  Very  sparingly  soluble  in 
water.  All  of  its  salts  are  soluble  in  water,  ex- 
cepting those  of  lead  and  silver.  (Lallemand, 
Ann.  Ch.  et  Phys.,  (3.)  49.  166.) 

THYMOYLATE  OF  LEAD.    Insoluble  in  water. 
C48  H28  016,  3  Pb  0 

THYMOYLATE  OF  POTASH.  Soluble  in  water, 
and  in  absolute  alcohol. 

THYMOYLATE  OF  SILVER.  Insoluble  in  wa- 
ter. (Lallemand,  loc.  cit.) 

THYMOYLOL.     Sparingly  soluble  in  warm  wa- 

^  u  n  C44,  H,.''  ?  rt  ter.  Very  soluble  in  al- 
C24H1804  =  H«  }04  cohol  an^  etherj  egpe_ 

cially    when     these    are 

warm.  (Lallemand,  Ann.  Ch.  et  Phys.,  (3.)  49. 
165.) 

THYMYLIC  ACID.     Soluble  in  about  333  pts. 

(  Thymol.     Hyrlrate  of  Tkymyl.  of  water.        Very 

Jbomeric  with  Hydrate  of  Cumicyl.)  rea(Jil  soluble  m 
C20H1402  =  C20H130,H 


and  glacial  acetic  acid.  According  to  Stenhouse, 
it  is  precipitated  from  the  alcoholic  solution  'in 
drops  on  the  addition  of  water  ;  but,  according  to 
Lallemand,  no  such  precipitation  occurs.  Solu- 
ble, with  combination,  in  aqueous  solutions  of  the 
caustic  alkalies.  (Lallemand.)  Decomposed  by 
boiling  with  strong  acids,  and  alkalies.  (Sten- 
house.) 

THYMYLATE  of  protoxide  OF  MERCURY. 

I.)  basic.     Insoluble  in  water,  alcohol,  or  acetic 
Cjo  H1S  Hg  02,  Hg  0    acid.    Unacted  upon  by  dilute 
sulphuric,  or  nitric  acids. 

THYMYLATE  OF  SILVER.     Insoluble  in  water. 

THYMYLATE  OF  SODA.     Very  soluble  in  wa- 
Cw  H13  Na  02    ter,  and  alcohol.    A  solution  of  this 
salt  produces  precipitates  with  most 
metallic  salts.     (Lallemand.) 

TiiYMYLSuLPH  ACETIC  ACID. 
(SuiphAcetoThymicAcid.)     Soluble  in  water.     All  of 
CM  Hie  si  °io  its    salts    are    soluble   in 

water,  and  alcohol,  though 

somewhat  less  soluble  than  the  corresponding 
thymylsulphates. 

THYMYLSULPHACETATE     OF    BARYTA.        Sol- 

CM  H,8  Ba  Sa  010     uble  in  water  ;  the  solution  under- 
i  going  partial  decomposition  when 


rapidly  evaporated.     Soluble  in  alcohol.     (Lalle- 
mand, Ann.  Ch.  et  Phys.,  (3.)  49.  151.) 

THYMYLSULPHURIC  ACID.  Permanent.  Very 
(Sulpha  Tkymic  Add.)  soluble  in  water.  All 

C.0H14S    0.  +  2  Aq  =  020       Qf    its    salts     are    very 
H13  0,  H  0,  »  S  03  +  2  Aq         goluble    .n    water>    an J 

absolute  alcohol,  and  sparingly  soluble  in  ether. 

THYMYLSOLPHATE  OF  AMMONIA.  Readily 
soluble  in  water,  and  absolute  alcohol.  Sparingly 
soluble  in  ether.  (Lallemand,  Ann.  Ch.  et  Phys., 
(3.)  49.  150.) 

THYMYLSULPHATE  OF  BARYTA.     Permanent. 
C20  H13  Ba  S2  08     Soluble  in  water,  and  in  absolute 
alcohol. 

THYMYLSULPHATE  OF  LEAD.  Soluble  in 
C2o  His  pb  S2  °s  water>  an<i  in  absolute  alcohol. 

THYMYLSULPHATE  OF  POTASH.  Readily 
soluble  in  water,  and  in  absolute  alcohol.  Spar- 
ingly soluble  in  ether.  (Lallemand,  loc.  cit.) 

THYMYLSULPHATE  OF  SODA.  Readily  solu- 
ble in  water,  and  absolute  alcohol.  Sparingly 
soluble  in  ether.  (Lallemand,  loc.  cit.) 

THYMYLSULPHUROUS    ACID.      Deliquescent. 

(Sulpha Cymenic  Acid.  Its  salts  are  all 

Sulpha  Camphic  Acid.  soluble  in  wa- 

SulphoCymolic  Acid.  . 

Cymene Sulphurous  Acid.  ier> 
CM  Hu  S2  °e  =  C2o  His  0,  H  0,  2  S  0, 

THYMYLSULPHITE    OF    BARYTA. 

I.)  Readily  soluble  in  water,  alcohol,  and  ether. 
C20  H,3  Ba  S2  06  +  2  Aq,  3  Aq,  &  4  Aq 

II.)  Very  much  more  soluble  than  the  preced- 
C40  H27  Ba  S2  Oa  ing  in  water,  and  alcohol.  (Ger- 
hardt  &  Cahours.) 

THYMYLSULPHITE  OF  COPPER(CU  O).  Ea- 
sily soluble  in  water,  and  alcohol.  (Sieveking.) 

THYMYLSULPHITE  OF  LEAD.  Soluble  in 
C20  H13  Pb  S2  06  +  4  Aq  water. 

THYMYLSULPHITE  OF  LIME.  Very  soluble 
C20  H13  Ca  S2  06  +  3  Aq  in  water,  and  alcohol. 
(Sieveking.) 

THYMYLSULPHITE  OF  SILVER.  Soluble  in 
water,  the  solution  undergoing  decomposition 
wften  evaporated. 

THYMYLSULPHITE  OF  SODA.  Very  readily 
C20  H13  Na  S,  06  +  5  Aq  soluble  in  water,  and  alco- 
hol. (Sieveking.) 

TIN.  Permanent.  Soluble  in  chlorhydric 
Sn  acid,  though  scarcely  at  all  if  this  be  dilute 
and  cold.  Soluble  in  sulphuric  acid,  either 
dilute  or  concentrated.  Most  readily  soluble  in 
cold  aqua-regia.  Concentrated  nitric  acid  attacks 
it  violently,  but  forms  an  insoluble  oxide.  Very 
dilute  and  cold  nitric  acid  dissolves  it,  however, 
completely.  When  digested  in  an  alkaline  lye  it 
gradually  dissolves. 

Tin  is  not  attacked  by  pure  concentrated  nitric 
acid  of  1.512  @  1.419  sp.  gr. ;  less  concentrated 
acids  attack  it  violently.  It  is  attacked,  however, 
by  the  concentrated  acid  when  this  contains  nitrous 
acid.  (Millon,  Ann.  Ch.  et  Phys.,  (3.)  6.  pp. 
95,  99.)  As  is  well  known,  when  tin  is  treated 
with  pure  nitric  acid,  the  metal  is  simply  changed 
to  insoluble  stannic  acid,  nitric  oxide  being  given 
off.  If  granulated  tin  is  put  jnto  very  weak 
nitric  acid,  say  of  1.15  sp.  gr.,  a  small  quantity  is 
quietly  taken  up,  but  in  a  short  time  it  is  thrown 
down  again  as  a  white  powder,  containing  no  nitric 
acid.  If,  however,  a  very  little  chloride  of  am- 
monium is  first  added  to  the  dilute  acid,  the  re- 
action is  different ;  nitrous  oxide  is  given  off,  and 
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the  tin  remains  permanently  in  solution.  A  J 
small  proportion  of  chlorhydric  acid  answers  the 
same  purpose  as  the  ammonia  salt,  for  nitric  acid 
is  deoxidized,  and  ammonia  formed.  Nitrate  of 
ammonia  will  not  replace  the  chloride  in  this  ex- 
periment. In  an  experiment  where  tin  was 
treated  with  a  mixture  of  equal  parts  of  nitric 
acid  of  1  39  sp.  gr.,  and  chlorhydric  acid  of  1.16 
sp.  gr.,  enough  of  the  metal  was  taken  up  to 
make  a  dark,  syrupy  liquid  of  2.24  sp.  gr.  Anal- 
ysis showed  this  solution  to  contain  ahout  24 
equivalents  of  tin  to  3  equivalents  of  nitric  acid, 
6  equivalents  of  chlorhydric  acid,  and  2  equiva- 
lents of  chloride  of  ammonium.  Here  we  have 
8  equivalents  of  tin  retained  in  solution  by  3 
equivalents  of  acid.  Another  sample  made  with 
a  mixture  of  4  pts.  of  nitric  acid  to  3  pts.  of 
chlorhydric  acid,  was  of  2.443  sp.  gr.,  and  con- 
tained 4  equivalents  of  tin  to  1  of  acid.  (Ord- 
way,  Am.  J.  Sci.,  1857,  (2.)  23.  220.) 

Like  zinc,  iron,  etc.,  tin  is  much  more  readily 
acted  upon  by  acids  to  which  small  quantities  of 
metallic  salts" have  been  added  than  by  the  acids 
alone.     This  influence  is  most  marked  with  chlor- 
hydric acid,  among  the  acids,  and  with  bichloride 
of  platinum    and   tartar  emetic,  among   the  me- 
tallic solutions ;  arsenious  acid.  &c.  [see  Zinc],  not 
exerting   any  notable  influence.     The  following 
experimental  results  were   obtained  :    I.)   19.672 
grms.  of  sheet  tin  placed  in  pure  fuming  chlorhy- 
dric acid  diluted  with  an  equal  volume  of  water, 
at  21°,  lost  0.562  grm.     II.)   19.841   grms.  of  the 
tin  in  similar  acid,  to  which  had  been  added  15 
drops  of  a  saturated  aqueous  solution   of  tartar 
emetic,  lost  6.296  grms.    III.)   18.974  grms.  of  the 
tin  in  acid,  like  that  of  No.  I.,  to  which  had  been 
added  15  drops  of  an  aqueous  solution  of  bichlo- 
ride of  platinum  [I   pt.  of  Ft  CU  in    10  pts.  of 
water],  lost  7.495  grms.     In  expressing  the  action 
of  the  pure  chlorhydric  acid  upon  the  tin  by  1, 
the  action  of  the   same  acid  plus  tartar  emetic 
may  be  expressed  by  11,  and  that  of  the  acid 
plus    bichloride  of  platinum    by   13.     When  the 
experiment  is  made  at  the  temperature  of  boiling 
water,  the  difference  between  the  platinum  and 
antimony  is  in  favor  of  the  latter,  and  it  is  found 
that,  at  this  temperature,  the  tartar  emetic  renders 
the  action   of  chlorhydric  acid  upon  tin  5  times 
more  rapid,  while  the  bichloride  of  platinum  in- 
creases it  only  threefold.     The  influence  of  these 
small  quantities   of  metal   is    still    more  decided 
when  granulated  tin  and  the  chlorhydric  acid  of 
commerce  are  employed.     100  grammes  of  granu- 
lated tin  were  dissolved  in  twenty  minutes  by  500 
grms.  of  commercial  chlorhydric  acid,  to  which 
had  been  added  40  drops  of  a  saturated   aqueous 
solution  of  tartar  emetic  ;  another  portion  of  the 
same  acid,  placed  under  similar  circumstances,  but 
without  addition  of  any  foreign  salt',  when  poured 
upon  100   grms.  of   granulated   tin   having   dis- 
solved only    19   grms.  in    the    course   of  three 
hours.     Thus,  when  aided  by  a  few  millionths  of 
antimony,  the  chlorhydric  acid  dissolved  a  larger 
portion  of  tin  in  one  ninth  the  time  required  by 
the  pure  acid.     When  the  action  of  the  boiling 
acid  is  compared  with  that  of  the  cold   acid,  to 
which  tartar-emetic  has  been   added,  it  is  found 
that   the    latter   acts    almost    as   rapidly    as   the 
former;    so    that  in   the   manufacture  of  proto- 
chloride  of  tin  it  is  probable  that  heat  might  be 
replaced  by  a  small  quantity  of  tartar-emetic,  or 
other  salt  of  antimony,  or,  on  the  other  hand,  by 
means  of  this  addition  the  process  may  be  made 
8  or   10   times  quicker.     The   phenomena  pre- 
sented by  sulphuric  acid,  more  or  less  dilute,  in 


its  action  upon  tin,  do  not  appear  to  be  inter- 
esting in  this  connection  ;  the  organic  acids  also 
are  in  the  same  predicament ;  in  any  event,  the 
latter  only  act  very  slowly,  if  at  ail.  (Millon, 
C.  R.,  1825,  21.  pp"  47,  48.)  In  connection  with 
Millon's  experiments,  compare  Barreswil's  obser- 
vations. (C.  R.,  21.  292.)  Tin  is  dissolved  by 
the  hot  aqueous  solutions  of  several  salts;*  a 
boiling  solution  of  1  pt.  of  alum  in  4  pts.  of 
water,  for  example,  dissolving  it  somewhat  read- 
ily. So  also  with  solutions  of  bisulphate  of  pot- 
ash, chloride  of  ammonium  (1  pt.  in  4  pts.  of 
water),  normal  tartrate  of  potash,  and  tartrate 
and  borate  of  potash.  A  solution  of  acetate  of 
potash  also  dissolved  traces  of  it ;  but  it  is  not 
attacked  by  solutions  of  sulphate  of  magnesia, 
sulphate  of  soda,  nitrate  of  potash,  or  monosul- 
phate  of  potash.  (Cludius,  J.  pr.  Ch.,  1836,  9. 
161.)  Soluble  to  a  certain  extent  in  boiling 
aqueous  solutions  of  several  salts,  as  alum,  [hi  ?] 
sulphate  of  potash,  and  chloride  of  ammonium. 
Other  salts  oxidize  without  perceptibly  dissolving 
it ;  in  this  class  are  many  of  the  salts  of  the  alka- 
lies and  alkaline  earths,  excepting  nitrate,  ace- 
tate, and  tartrate  of  potash,  and  phosphate  and 
borate  of  soda.  (Berzelius,  Lehrb.,  2.  589.) 

TINKAL.     Vid.  fo'Borate  of  Soda. 

TITANIC  ACID.  There  are  two  isomeric  mod- 
(Titanic  Oxide.  Bin-  ifications  (according  to  Ber- 
Oxiteof  Titanium.)  Mliug)  . 

a)   Soluble. 

a  =  hydrated.  Insoluble  in  water.  Easily  sol- 
uble in  acids.  Slightly  soluble  in  aqueous  solu- 
tions of  the  alkaline  carbonates.  A  complete 
solution  in  an  alkaline  carbonate  can  only  be  ob- 
tained by  adding  the  solution  of  the  titanium  salt, 
drop  by  drop,  to  the  alkaline  solution,  and  allow- 
ing the  precipitate  to  dissolve  entirely  before 
adding  a  new  portion  of  the  titanium  salt.  After 
the  acid  has  been  some  time  precipitated,  it  loses 
its  solubility  in  great  measure.  On  boiling  its 
solution  in  carbonate  of  ammonia  for  some  time 
the  acid  is  reprecipitated  ;  the  same  result  may  be 
obtained  with  the  solution  in  the  fixed  alkaline 
carbonates,  if  these  are  first  mixed  with  chloride 
of  ammonium.  (Berzelius's  Lehrb.,  2.  389.)  After 
having  been  washed  with  hot  water,  it  is  less  sol- 
uble than  when  washed  with  cold  water.  Even 
when  moist  it  is  very  sparingly  soluble  in  sul- 
phurous acid,  and  the  portion  dissolved  is  com- 
pletely reprecipitated  on  boiling  the  solution. 
(Berthier,  Ann.  Ch.  et  Phys.,  (3.)  7.  76.)  Demoly 
also  distinguishes  two  modifications  of  titanic 
acid  :  "  ordinary,"  being  the  ordinary  precipitated 
hydrate,  soluble  in  acids,  to  which  he  assigns  the 
formula,  3  Ti  02  H-  5  H  O,  and  metatitanic  acid, 
being  that  which  has  been  dried  at  140°,  or  in 
vacuo,  and  is  insoluble  in  acids ;  the  formula  of 
this  he  writes,  Ti3  O6  -f  2  H  O.  The  salts  of 
ordinary  titanic  acid  are  soluble  in  water,  but 
those  of  metatitanic  acid  are  insoluble. 

/5)  Insoluble. 

a  =  ignited.  Insoluble  in  water,  acids,  except- 
ing fluorhydric  acid,  or  aqueous  solutions  of  the 
caustic  or  carbonated  alkalies.  When  digested 
with  concentrated  sulphuric  acid  at  a  gentle  heat, 
until  the  excess  of  acid  is  evaporated,  a  salt  re- 
mains which  is  soluble  in  water.  (Berzelius, 
Lehrb.)  Anhydrous  titanic  acid,  which  has  not 
been  ignited,  is  soluble  in  dilute  acids.  When 
solutions  of  titanic  acid  in  chlorhydric  or  sulphu- 
ric acid  are  boiled  they  undergo  decomposition, 
the  titanic  acid  being  precipitated  completely  from 


696 


TOLURIC  ACID. 


the  sulphuric  acid  solution,  in  its  insoluble  modi- 
fication.    (H.  Rose,  Fogy.  Ann.,  83.  150.) 

TITANATE  of  protoxide  OF  IRON. 
Fe  0,  Ti  03 

TITANATE  of  sesquioxide  OF  IRON.  Insoluble 
in  water.  Unacted  upon  by  boiling  sulphuric  or 
chlorhydric  acid.  (Wcehler.) 

TITANATE  OF  LIME.     Occurs  as  the  mineral 

Ca  0,  Ti  0,    Perofskite.    Scarcely  at  all  acted  upon 

by  chlorhydric  or  other  acids,  except- 

ing hot  sulphuric  acid,  which  decomposes  it,  sul- 

phate of  lime  separating  out. 

TITANATE  OF  MANGANESE.  Insoluble  in 
water. 

TITANATE  OF  POTASH. 

I.)  mono.  Decomposed  by  water,  with  forma- 
tion of  a  soluble  basic  and  an  insoluble  acid  salt. 

II.)  basic.     Soluble  in  water. 

III.)  acid.  Insoluble  in  water.  Soluble  in 
concentrated  chlorhydric  acid. 

TITANATE  OF  SODA. 

I.)  Decomposed  by  water. 
Na  0,  Ti  02 

II.)  acid.    Insoluble  in  water. 

TITANATE  OF  ZIRCONIA. 

TITANIUM.  Soluble  in  aqua-regia.  Most  of 
Ti  the  metallic  compounds  of  titanium  are  in- 
soluble in  water.  None  of  them  are  known 
to  be  soluble  in  alcohol. 

TOLENE. 


TOLUAMIC  ACID.     Like  benzamic  acid,  which 

(Toluylamic  Acid.)  it  resembles,  it  dis- 

C16H9N04  =  N[g16HT°»J     solves     readily      in 

acids,  with  combina- 

•0,,orC16H8N08,HO  tion     (Cahours,  Ann. 

Ch.  et  Phys.,  (3.)  53. 
332.) 

TOLUIC  ACID.    Readily   soluble    in    boiling, 

(  Toluylie  Acid.)  somewhat  less    soluble 

Cie  HR  04  =  C16  H7  03,  H  0    in  cold  water.     Soluble 

in   almost    all    propor- 

tions in  alcohol,  ether,  and  wood-spirit.     (Noad.) 

An  isomeric  modification  (AlphaToluic  Acid) 
observed,  by  Strecker  &  Cannizzaro,  is  sparingly 
soluble  in  cold,  abundantly  soluble  in  boiling 
water.  Largely  soluble  in  alcohol,  and  ether/ 
Its  salts,  with  lime  and  baryta,  are  very  soluble  in 
water,  the  ammonia-salt  soluble  in  water,  the 
salts  of  copper  (Cu  O),  and  silver,  precipitates,  the 
latter  soluble  in  boiling  water. 

TOLUATE  OF  AMMONIA.     Soluble  in  water. 

TOLUATE  OF  BARYTA..     Soluble  in  water. 

C1BH7Ba04 

TOLUATE  OF  COPPER.     Very  sparingly  solu- 
C,e  HT  Cu  04    ble  in  water.     Soluble  in  ammonia- 
water. 

TOLUATE  OF  ETHYL.  Sparingly  soluble,  or 
C,6  HT  (C4  H5)  04  insoluble,  in  water. 

TOLUATE  OF  LIME.     Soluble  in  water. 

TOLUATE  OF  PHENYL.  Soluble  in  a  mixture 
C,6  H7  (C,,  Hs)  04  of  alcohol  and  ether. 

TOLUATE  OF  POTASH.  Readily  soluble  in 
water. 

TOLUATE  OF  SILVER.  Soluble  in  warm,  less 
C18  HT  Ag  04  soluble  in  cold  water. 

TOLUATE  OF  SODA.  Still  more  soluble  than 
the  potash-salt. 


ToLENE(in  Balsam  of  Tolu). 

C20  H18 

TOLEUGENIC    ACID  (Anhydrous).      Insoluble 
(Toleugenyl.)  ^  m  "water.       Somewhat 

C36  H,8  06  =  pW  211/?1  \  0.     readily  soluble  in  boil- 
ing  alcohol,    and    still 
more  easily  in  ether.     (Cahours.) 

TOLUENE.     Vid.  Hydride  of  Toluenyl. 

ToLUENEcA/or^",  &c.     Vid.  Hydride  of  Chloro- 
Toluenyl,  &c. 

ToLUENOLfricMore'.   Vid.  ChloroToluric  Acid. 

TOLUENYL.     Not  isolated. 
W) 

TOLUENYLAMIN.     Vid.  Toluidin. 

Trz'ToLUENYLAMiN.     Sparingly  soluble  in  wa- 

(TriBenzylamin.')  ter,  or  in  cold  alcohol ; 

C43  Hj!  N  =  N  j  (C14  H7)8       more  soluble  in  boiling 

water,  and    still    more 

readily  in  ether.     (Cannizzaro.) 

TOLUENYLSULPHAMINIC     ACID.       Vid.     Thio- 

Toluic  Acid. 

TOLUENYLSULPHUROUS  ACID.  Very  deli- 
quescent. Soluble  in 
water,  the  solution  un- 
dergoing decomposi- 
tion when  evaporated. 


(Sulpho  Toluic  Acid. 
Sulpha  Toluenic  Acid. 
Sulpha  Benzoenic  Acid. 
Sulpha Dracylic  Acid. 
ToluolSulphuric  Acid. 
Sulphite  of  Toluenyl.) 


C14  H8  S2  0,  +  2  Aq  =  C14 
H7  0,  H  0,  2  S  0,  +  2  Aq 

TOLUENYLSULPHITE   OF   AMMONIA.      Soluble 

in  water. 

TOLUENYLSULPHITE  OF  BARYTA.  Perma- 
C14  H7  Ba  Sa  06  nent.  Very  easily  soluble  in  wa- 
ter. (Deville.) 

TOLUENYLSULPHITE  of  protoxide  OF  COPPER. 
Appears  to  be  soluble  in  water. 

TOLUENYLSULPHITE  OF  LEAD.  Very  solu- 
ble in  water. 

TOLUENYLSULPHITE  OF  POTASH.  Very  sol- 
uble in  water. 

TOLUENYLSULPHITE  OF  SILVER.  Appears 
to  be  soluble  in  water. 

ToLuEuoENYL.  Insoluble  in  water.  Toler- 
(  Anhydride  ofEugenyl  Toluic  Acid.")  ably  easily  solu- 
C86  HIS  06  =  J<20  S«3  \  Oa  ble  in  boiling 

Cl6H7°'j  alcohol;     more 

readily  soluble  in  ether.     (Cahours,  Ann.  Ch.  et 
Phys.,  (3.)  52.  204.) 

TOLUIDIN.  Sparingly  soluble  in  cold,  more 
(Toluenylamin.  readily  soluble  in  warm 

water     Tolerably  soluble  in 

alcohol,  ether,  wood-spirit, 
acetone,  and  the  fatty  and 
essential  oils.  Readily  soluble  in  bisulphide  of 
carbon.  (Muspratt  &  Hofmann.) 

ToLUiDiNE&roTnef.     Vid.  BromoToluidin. 
TOLUOL.      Vid.  Hydride  of  Toluenyl. 
ToLuoSALiCYL.    Insoluble  in  cold,  sparingly 

(Salicylide  of  Toluyl.     Anhydride  soluble    in 

ofTaluylSalicylausAcid.)  boiling  wa- 


ToluylAmmonia) 


C80  Hu  06  =  gu  H5  0;  |  or  C  ,  HT  0,  j  Qj 

ingly  solu- 
ble in  cold,  tolerably  soluble  in  boiling  alcohol  ; 
more  readily  soluble  in  ether.  Unacted  upon  by 
boiling  potash-lye.  (Cahours,  Ann.  Ch.  et  Phys., 
(3.)  52.  195.) 

TOLURIC  ACID.     Sparingly    soluble  in  cold, 
(  C2  0,"  abundantly  sol- 

CIO  Hu  N  0.  -  N  ]  C18_lS7  0,  .  0,  H  0    uble  in  b^ling 

water.   Readily 
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soluble  in  cold,  and  in  all  proportions  in  boiling 
alcohol.  Very  difficultly  and  sparingly  soluble  in 
pure  ether ;  but  dissolves  in  a  mixture  of  ether 
and  alcohol.  Soluble,  without  decomposition,  in 
cold  concentrated  chlorhydric  acid,  but  the  solu- 
tion is  decomposed  by  boiling.  Easily  soluble, 
with  combination,  in  alkaline  solutions.  (Kraut, 
Ann.  Ch.  u.  Pharm.,  98.  365.) 

TOLURATE  OF  BARYTA.  Easily  soluble  in 
C10  H10  Ba  N  08  +  6  Aq  hot  water.  (Kraut,  loc. 
cit.) 

TOLURATE  of  protoxide  OF  IRON.  Ppt.  Solu- 
ble in  alcohol.  (Kraut,  loc.  cit.) 

TOLURATE  OF  LEAD.    Ppt. 

TOLURATE  OF  LIME.  Easily  soluble  in  hot, 
Cm  H10  Ca  N  0,  +  3  Aq  sparingly  soluble  in  cold 
water.  (Kraut,  loc.  cit.) 

TOLURATE  OF  SILVER.  Abundantly  soluble 
CM  H10  Ag  N  Ofl  in  boiling,  less  soluble  in  cold 
water.  (Kraut,  loc.  cit.) 

TOLURATE  OF  SODA.     Soluble  in  water. 

TOLUYLIC  ACID.     Vid.  Toluic  Acid. 

TOLUYLAMMONIA.     Vid.  Toluidin. 

TOLUYLAMIC  ACID.     Vid.  Toluamic  Acid. 

J/pAaToLUYLAMiN.  Soluble  in  hot,  less  solu- 
ble in  cold  water.  (Strecker.) 

TOLUYLUREA. 
(  Carbonyl  Toluylbiamid.) 

C     H     NO    "      " 2 


fC202" 

C8  H7  Ns  04  =  Ns  \  &»     .  0, 
IH, 


TOLYL.     Same  as  Toluenvl,  a.  v. 
C14H7 

Traubensceure.     Vid.  ParaTartaric  Acid. 
TKEHALOSE.    Easily   soluble    in    water.    Al- 

C     HO     -  Cia  Hs  Oe"  I  o   4-  Aa    m°St   insoluble  in 
"    u  un  —  H,  \    *  "*"    q  cold,  tolerably  ea- 

sily    soluble     in 

boiling  alcohol.    Insoluble  in  ether.    Decomposed 
by  boiling  dilute  sulphuric  acid. 

TRI  or  TRISACETATE  (&c.)  OF  X.  See  under 
Acetate  (&c.)  of  X,  as  tris Acetate  of  X,  tri Sul- 
phate of  X,  and  the  like. 

TRIGENIC  ACID.     Sparingly  soluble  in  water. 
Nearly  insoluble 
HO    in  alcohol.   (Lie- 
big.)     Soluble  in 
chlorhydric  acid. 
TRIGENATE  OF  SILVER.     Soluble  in  boiling, 
C8  H8  Ag  Ns  04    less  soluble  in  cold  water. 
TRiTYL(of  Gerhardt).     Vid.  Propyl. 
TRITYLAMIN.     Vid.  Propylamin. 
TRiTYLENE(of  Gerhardt).     Vid.  Propylene. 

TRiTYLENEc/i/or/,  &c.  Vid.  Chloro  (&c.)  Pro- 
pylene. 

TRITYLIC  ALCOHOL.  Vid.  Hydrate  of  Pro- 
pyl. 

TRITYLSULPHURIC  ACID.  Vid.  SulphoPro- 
pylic  Acid. 

TROPEOLIC  ACID  (from  Troposolum  majus). 
Soluble  in  water,  alcohol,  and  ether.  (Mueller.) 

TUNGSTIC  ACID. 

«.)   Ordinary,  insoluble  modification. 

a.  =  anhydrous.  Soluble  in  water,  especially 
W  QS  when  this  is  hot.  Scarcely  at  all  soluble  in 
water  which  contains  any  portion  of  acid. 
(Berzelius.)  It  appears  to  be  insoluble  in  all 
acids,  excepting  concentrated  chlorhydric  and 
fluorhydric  acids,  in  which  it  is  very  sparingly 


I  soluble.  With  the  exception  of  the  alkaline  salts, 
all  of  its  compounds  are  insoluble  in  water. 

Somewhat  -soluble  in  aqueous  solutions  of  the 
alkalies,  even  ammonia,  especially  when  these  are 
boiling.  (Riche,  Ann.  Ch.  et  Phys.,  (3.)  50. 
35.)  Laurent  (Ann.  Ch.  et  Phys.,  (3.)  21.  58) 
argues,  that  there  are  several  iso'meric  compounds, 
as  "para,"  "  iso,"  and  "poly,"  tungstic  acids, 
but  his  assertions  have  been  disproved  by  Lotz  and 
Riche.  Laurent's  statements  are  so  vague,  that 
I  have  made  no  effort  to  record  them  here. 

b  =  hydrated.  Riche,  (Ann.  Ch.  et  Phys.,  (3.) 
50.  35)  describes  two  hydrates  of  common  or 
"insoluble"  modification  of  tungstic  acid,  viz. 
H  O,  W  03,  and  2  H  O,  W  O3,  both  of  which 
are  insoluble  in  water.  The  bihydrate  dissolves, 
however,  with  combination,  in  aqueous  solutions 
of  the  tungstates  while  the  monohydrate  is  insolu- 
ble in  the.se.  According  to  Anthon  (J.  pr.  Ch., 
9.  6,  cited  in  Witlstein's  Handw.)  the  dry  hy- 
drate, W  O3  H-  2  H  O,  is  soluble  in  250  @  300 
pts.  of  cold  water,  and  in  30  pts.  of  boiling  water ; 
and  nothing  is  precipitated  from  the  aqueous  so- 
lution on  the  addition  of  acids.  When  freshly 
precipitated,  it  is  soluble  in  aqueous  solutions  of 
the  caustic  and  carbonated  alkalies. 

/?.  Soluble  modification.  Known  only  in  cold 
(MetaTrfngstic  Acid.)  aqueous  solution;  this  solu- 
tion being  decomposed  when 
boiled,  or  when  evaporated  so  far  that  the  solu- 
tion is  very  concentrated. 

The  salts  of  metatungstic  acid  are  slowly  de- 
composed when  dissolved  in  cold  water ;  but  im- 
mediately when  treated  with  alkaline  solutions. 
The  alkaline  metatungstates  are  much  more  solu- 
ble in  water  than  those  of  ordinary  tungstic  acid. 
(Riche,  Ann.  'Ch.  et  Phys.,  (3.)  50.  43.)  The 
metatungstates  of  the  alkaline  earths  and  of  the 
metals  appear  to  be  soluble  in  water,  excepting 
those  of  dinoxide  of  mercury  (insoluble),  and  of 
lead  (sparingly  soluble).  (Lotz,  Ann.  Ch.  u. 
Pharm.,  91.  74.)  The  alkaline  tnngstates  ("or- 
dinary ")  are  soluble  in  water,  but  the  others,  with 
the  exception  of  the  magnesia  salt,  appear  to  be 
all  insoluble  in  water. 

TUNGSTATE  OF  ALUMINA. 

I.)  normal.  Insoluble  in  water,  or  in  an  aque- 
ous solution  of  tungstate  of  soda.  Easily  soluble 
in  solutions  of  alum,  of  caustic  soda,  and  ammo- 
nia, and  of  phosphoric,  oxalic,  and  tartaric  acids. 
(Lotz,  Ann.  Ch.  u.  Pharm.,  91.  66.) 

II.)  Soluble  in  an  aqueous  solution  of  alum. 
A12  Os,  7  W  08  +  9  Aq  (Lotz,  loc.  cit. ) 

TUNGSTATE  OF  AMMONIA. 

I.)  Very  sparingly  soluble  in  water.     (Riche, 
N  H4  0,  3  H  0, 4  W  0.  +  Aq         Ann.    Ch.   et   Phys., 
(3.)  50.  67.) 

II.)  Soluble  in  water.     (Riche,  loc.  cit.) 
N  H4  0,  3  H  0,  4  W  03  -f  3  Aq 

III.)  100  pts.  of  boiling  water,dissolve  10.4  pts. 
N  H4  0,  3  H  0,  4  W  03  +  2  Aq  ;  of  it  at  the  tern- 
same  as  the  old  '«  N  H4  0,  3  W  Os  perature  of  boiling, 
+  2Aq»tRiche).  JJJ  3  ptg  ftt  ^ 

ordinary  temperature  ;  it  is  much  more  readily 
soluble  in  ammonia-water.  (Riche,  loc.  cit.,  p. 
53.) 

IV.)  Permanent.  Difficultly  and  slowly  sol- 
"  Bitungstate  "  of  Berzelius  &  Anthon  uble  in  wa- 

«  (N  H4  0,  2  W  0,  +  Aq)  »  3  N  H4  0,  tpr      Wh^n 

7  W  0,*+  6  Aq  5  or  2  (N  H4  0,  2  \V  03) ; 
N  H4  6,  3  W  Os  +  6  Aq(of  Loiz).  not       P<>W- 

dered,       it 

seems  to  be  almost  entirely  insoluble  in  cold 
water.  Soluble  in  26.1  pts.  of  water  at  10.7°, 
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and  in  5.8  pts.  of  boiling  water.  On  boiling  the 
aqueous  solution  ammonia  is  evolved  and  a  more 
soluble  salt  is  formed.  (Lotz,  Ann,  Ch.  u.  Pharm., 
91.  52.)  Permanent.  Soluble  in  25  @  28  pts.  of 
cold  water.  Insoluble  in  alcohol.  (Anthon.) 

V.)  Soluble  in  water.     (Lotz.) 
2  (N  H4  0,  2  W  03)  ;  N  H4  0,  3  W  08  +  3  Aq 

/*  or  3/etaTuNGSTATE  OF  AMMONIA. 

I.)  normal.      Readily   soluble   in  water,    being 

N  H4  0,  H  0, 2  W,  08  +  3  Aq     much     more     soluble 

than      the       ordinary 

tungstate  of  ammonia.  (Riche,  Ann.  Ch.  et  Phys., 
(3.)  50.  64.) 

II.)  acid.  Much  more  soluble  in  water  than 
( Octahedral.}  the  normal  me- 

NW40,3HO,3W,0B  +  10Aq(of  tatungstate  of 
Riche).  2(NH40.4W03)  +  15Aq;  ammonia  100 
i.  e.  N  H4  0,  3  H  0,  4  W  03  +  9  Aq 

(of  Lotz).  "  N  H4  O,  3  W  03  +  5  Pts-  of  co'd  wa' 
Aq  "(of  Margueritte).  "  (N  H4)|.  ter  dissolve  288 

Hi  Ws  010  +  6  Aq,  or  metatungstate  "  pts.  of  it ;  sol- 
( of  Laurent),  uble  in  all  pro- 

portions in  hot 

water.  Insoluble  in  alcohol  or  ether.  (Riche, 
Ann.  Ch.  et  Phys.,  (3.)  50.  66.) 

Efflorescent.  Very  readily  soluble  in  water. 
Soluble  in  0.84  pts.  of  water  at  1.5°;  and  much 
more  soluble  in  warm  water.  The  aqueous  solu- 
tion saturated  at  40°  becomes  almost  entirely 
solid  on  cooling.  Sparingly  soluble  in  ordinary 
spirit ;  but  almost,  if  not  entirely,  insoluble  in 
absolute  alcohol.  (Lotz,  Ann.  Ch.  u.  Pharm.,  91. 
72.) 

TUNG  STATE  or  AMMONIA  &  OF  CADMIUM. 
4  (3  Cd  0,  7  W  08) ;  3  N  H4  0,  7  W  0,  +  35  Aq  Soluble 

in    wa- 
ter acidulated  with  nitric  acid.     (Lotz.) 

TUNGSTATE  OF  AMMONIA  &  OF  MAGNESIA. 
2  (Mg  0,  2  W  03)  ;  N  H4  0,  3  W  03  +  10  Aq  Very  dif- 

ficultly 

soluble  in  water.  Soluble  in  water  acidulated 
with  nitric  acid.  (Lotz.) 

TUNGSTATE  OF  AMMONIA  &  of  protoxide  OF 
«NH40,  HgO,2Wps  +  Aq»    MERCURY.      Insol- 
uble in  water.     De- 
composed by  acids   and  by  alkaline    solutions. 
(Anthon.) 

TUNGSTATE  OF  AMMONIA  &  of  binoxide  OF 
MOLYBDENUM. 

I.)  basic.     Insoluble  in  water.     (Berzelius.) 

TUNGSTATE  OF  AMMONIA  &  OF  PoTASH(of 
NH4O,  KO,  4  WO, +  6  Aq  Margueritte). 

TUNGSTATE  OF  AMMONIA  &  OF  SODA.    Very 
2  (N  H4  0, 2  W  03)  •,  Na  0,  W  03    sparingly     soluble, 
or     insoluble,     in 
cold  water.     (Letz.) 

TUNGSTATE  OF  AMMONIA  &  OF  ZINC.  Some- 
N  H4  0,  3  W  0,  ;  2  (Zn  0,  2  W  08)  +  13  Aq  what  solu- 
ble in  boil- 
ing water.  Easily  soluble  in  aqueous  solutions  of 
tungstate  of  ammonia,  and  sulphate  of  zinc,  and  in 
phosphoric,  oxalic,  tartaric,  and  dilute  nitric 
acids.  (Lotz.) 

TUNGSTATE  OF  BARYTA. 

I.)  mono.    Insoluble    in   water,  or  in    boiling 
"  Ba  0,  W  0, "     phosphoric  acid.     Soluble  in  boil- 
ing,  less  soluble  in  cold,   oxalic 
acid.     (Anthon.) 

II.)  bi.    Insoluble  in  cold,  very  sparingly  solu- 
BaO,  2  WO,&  +  3  Aq    ble  in  boiling  water.     Par- 
tially    soluble     in     boiling 
oxalic    acid.      (Anthon.)     Recently    precipitated 
tungstate  of  baryta  is  soluble  in  an  aqueous  solu- 


tion of  chloride  of  ammonium.  (Wackenroder 
Ann.  Ch.  u.  Pharm.,  41.  316.) 

III.)   3  BaO,  7W03 

IV.)  When  recently  precipitated,  it  is  slightly 
3  BaO,  4  HO,  7  WOs+4Aq  soluble  in  water  acid- 
ulated with  nitric  acid. 
(Lotz.) 

TUNGSTATE  OF  ^BROMIDE  OF  TUNGSTEN. 

2  W  Br3,  W  03 

TUNGSTATE  OF  CADMIUM. 

I)  mono.  Insoluble  in  water.  Soluble  in  am- 
"  Cd  0,  W  08  &  +  2  Aq  "  monia-water,  and  in  hot 
phosphoric  and  oxalic  acids. 
(Anthon.) 

II.)  bi.  Insoluble  in  water.  Soluble  in  am- 
"  Cd  0, 2  W  03"  monia-water,  and  in  hot  phos- 
phoric, oxalic,  and  acetic  acids. 
(Anthon.) 

TUNGSTATE  OF  CHLORIDE  OF  TUNGSTEN. 
I.)  Rapidly    decomposed    by    water.     Readily 
WC18;2WO3     soluble,    with     decomposition,     in 

am  monia-water.     (Woehler.) 
II.)   (Bonnet.) 

2  W  CI3,  w  0, 

TUNGSTATE  of  sesquioxide  OF  CHROMIUM. 
I.)  normal.     Soluble  in  an  aqueous  solution  of 
Cr208,3W03  +  7Aq&13Aq     terchloride   of  chro- 
mium, and  in  phos- 
phoric, oxalic,  and  tartaric  acids.     (Lotz.) 

II.)  Insoluble  in  water,  or  an  aqueous  solution 
Cr203, 8W08  +  9Aq    of   tnngstate  of    ammonia. 
Soluble  in  a  solution  of  ter- 
chloride of  chromium.     (Lotz.) 
TUNGSTATE  OF  COBALT. 
I.)  Insoluble  in  water,  or  cold  nitric  acid.    Sol- 
"  Co  0,  W  03  &  +  2  Aq  "     uble    in    ammonia-water, 
and   in  warm   acetic  and 

phosphoric  acids,  partially  soluble  in  oxalic  acid. 
(Anthoni) 

II.)  bi.     Insoluble  in  water.    Imperfectly  solu- 
"  Co  O,  2  W  03  &  +  3  Aq  "    ble  in  oxalic  acid.     Sol- 
uble in  ammonia-water, 

and  in  phosphoric  and  acetic  acids.     (Anthon.) 
TUNGSTATE  of  protoxide  OF  COPPER. 
I.)  mono.     Insoluble  in   water,  or  oxalic  acid. 
"  Cu  0,  W  08  +  2  Aq  "     Soluble  in  ammonia-water, 
and    in     phosphoric     and 
acetic  acids.     (Anthon.) 

II.)  bi.    Insoluble  in  water,  or  nitric  acid.  Sol- 
"CuO,2  WOs  +  4Aq"     uble    in     ammonia-water. 
(Anthon.) 

TUNGSTATE  of  protoxide  OF  IRON. 

I.)  Insoluble  in  water.     Soluble  in  chlorhydric, 

"  Fe  0,  W  08  &  +  3  Aq  »     sulphuric,  and  nitric  aeids, 

without  decomposition,  in 

the  cold,  but  with  complete  decomposition  and 
separation  of  W  Oa  on  boiling.  Soluble  in  hot 
phosphoric  and  oxalic  acids.  (Anthon.) 

II.)  bi.     Insoluble   in    water.     Soluble   in   hot 

"Fe  0, 2W08  +  2Aq"     phosphoric      and      oxalic 

acids.      Decomposed     by 

dilute  chlorhydric  acid,  and  by  a  solution  of  caus- 
tic potash.  (Anthon.) 

TUNGSTATE  of  sesquioxide  OF  IRON.  Easily 
soluble  in  an  aqueous  solution  of  terchloride  of 
iron,  even  in  the  cold ;  also  soluble  in  a  boiling 
solution  of  tungstate  of  ammonia.  (Lotz.) 

TUNGSTATE  of  protoxide  OF  IRON  &  OF  MAN- 

3  (Fe  O,  W  03) ;  Mn  0,  W  08     GANESE.   Partially  sol- 

uble   in    concentrated 
chlorhydric  acid. 


TUNGSTATES. 
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TUNGSTATE    OF    LEAD. 

I  )  Insoluble  in  water,  or  in  cold  nitric  acid. 
"PbO,  W08"  Decomposed  by  hot  nitric  acid. 
Soluble  in  an  aqueous  solution  of 
caustic  potash.  (Anthon.)  The  native  com- 
pound (Scheelenite)  is  soluble  in  potash-lye,  and  is 
decomposed  by  nitric  acid,  tungstic  acid  separat- 
ing out. 

II.)  Insoluble  in  water,  even  when  this  is  acidu- 
2  (Pb  0,  2  W  03) ;  Pb  0,  W  0,  + 10  Aq  lated  with  ni- 
tric acid,  or  in 

aqueous  solutions  of  tungstate  of  ammonia,  or 
nitrate  of  lead.  Soluble  in  a  solution  of  caustic 
soda,  and  in  boiling  phosphoric  acid.  (Lotz, 
Ann.  Ch,  u.  Pharm.,  91.  65.)  "  Tungstate  of  lead  " 
is  soluble  in  a  saturated  aqueous  solution  of  chlo- 
ride of  sodium.  (Becquerel,  C.  R.,  1845,  20. 
1523.) 

/?  or  J/etaTuNGSTATE  OF  LEAD.  Sparingly 
Pb  0,  4  W  08  +  6  H  0?  soluble  in  water.  Easily 
soluble  in  nitric  acid.  ( Lotz, 
loc.  cit.,  p.  74.) 

TDNGSTATE  OF  LIME.  Permanent.  Insolu- 
"  Ca  0,  W03"  ble  in  water.  A  boiling  aqueous 
solution  of  caustic  potash  removes 
a  portion  of  the  acid. 

When  recently  precipitated,  it  is  soluble  in 
an  aqueous  solution  of  chloride  of  ammonium. 
(Wackenroder,  Ann.  Ch.  u.  Pharm.,  41.  316.) 
The  native  compound  (Scheelite)  is  decomposed 
by  chlorhydric  and  nitric  acids,  with  separation 
of  a  yellow  powder,  which  is  soluble  in  ammonia- 
water. 

TUNGSTATE  OF  LITHIA. 

I.)  mono.  Permanent.  Very  soluble  in  water. 
"LiO,  W08»  (Anthon.) 

II.)' bi.  Permanent.  Rather  less  soluble  in 
"LiO,  2W08"  water  than  the  soda  salt.  (An- 
thon.) 

TUNGSTATE  OF  MAGNESIA.  Permanent. 
"MgO,  W03"  Readily  soluble  in  water. 

TUNGSTATE  OF  MANGANESE. 

I.)  mono.  Insoluble  in  water.  Soluble  in 
"  Mn  0,  W  03 "  &  -(-  2  Aq  warm  phosphoric  and 
oxalic  acids,  also  spar- 
ingly soluble  in  acetic  acid.  Insoluble  in  cold 
chlorhydric  acid.  (Anthon.) 

II.)  bi.  Insoluble  in  water.  Soluble  in  aque- 
"MnO,  2  WOa  +  3  Aq »  ous  solutions  of  phos- 
phoric, oxalic,  and  nitric 
acids.  (Anthon.) 

III.)  When  recently  precipitated,  it  is  soluble 
2  (Mn  0,  2  W  03)  ;  Mn  O,      m    a    small    amount    of 
W  O8  &  +  3  Aq'&  11  Aq       water  acidulated  with  ni- 
tric acid.     (Lotz.) 

TUNGSTATE  ofdinoxide  OF  MERCURY.  Insol- 
"Hg,  0,  W  08  "  uble  in  water.  (Berzelius.) 

p  or  .MetaTuNGSTATE  of  dinoxide  OF  MER- 
CURY. Insoluble  in  water.  Easily  soluble  in 
nitric  acid.  (Lotz,  Ann.  Ch.  u.  Pharm.,  91.  74.) 

TUNGSTATE  of  protoxide  OF  MERCURY. 

I.)  Insoluble  in  water.     (Anthon.) 
"3HgO,  2W03" 

II.)  Insoluble  in  water.      (Anthon.) 
"2HgO,3  W03» 

TUNGSTATE  ofbinoxide  OF  MOLYBDENUM.  Per- 
Mo  03,  2  W  03  manent.  Soluble  in  water.  Insol- 
uble in  an  aqueous  solution  of 
chloride  of  ammonium,  or  in  alcohol  of  0.87 
sp.  gr.  (Berzelius.) 

TUNGSTATE  OF  NICKEL. 


I.)  mono.  Insoluble  in  water,  or  oxalic  acid. 
"Ni  0,  W  Oa  +  6  Aq  "  Soluble  in  warm  ammonia- 
water,  and  in  boiling  phoa- 
phoric  and  acetic  acids.  (Anthon.) 

II.)  bi.  Insoluble  in  water.  Slightly  soluble 
"Ni  0,2  WOS&  +  4  Aq"  in  oxalic  acid.  Com- 
pletely soluble  in  phos- 
phoric and  acetic  acids.  (Anthon.) 

III.)  Soluble  in  a  small  quantity  of  water 
2  (Ni  0,  2  W  0,)  ;  Ni  0,  W  08  &  +  14  Aq  acidulated 

with  nitric 

acid,  and  in  an  aqueous  solution  of  sulphate  of 
nickel.  Insoluble  in  a  solution  of  tungstate  of 
ammonia.  (Lotz.) 

TUNGSTATE  OF  POTASH. 

I.)  mono. 

a  =  anhydrous.  Very  soluble  in  water,  with 
K  0,  W  08  reduction  of  temperature  ;  much  more 
readily  in  hot  than  in  cold.  100  pts. 
of  boiling  water  dissolve  about  152.2  pts.  of  it; 
and  100  pts.  of  cold  water  about  52  pts.  The 
aqueous  solution  is  not  miscible  with  alcohol,  but 
when  left  in  contact  with  alcohol  the  latter  grad- 
ually combines  with  the  water,  and  the  salt  is 
precipitated.  Almost  entirely  insoluble  in  alco- 
hol. (Riche,  Ann.  Ch.  et  Phys.,  (3.)  50.  48.) 

6  =  hydrated.  Not  deliquescent  when  pure. 
KO,WO,  +  Aq  (Riche.) 

c  =  «  K  0,  W  08  +  5  Aq  "(of  Anthon).  Hygroscopic. 

Soluble  in  1 

pt.  of  cold,  and  in  0.5  pt.  of  boiling  water.  It  is 
precipitated  from  the  aqueous  solution  on  addition 
of  sulphuric,  chlorhydric,  or  nitric  acids.  (An- 
thon.) Insoluble  in  alcohol. 

II.)  bi.    Permanent.     Soluble  in   100  pts.  of 

"KO,  2  W08  +  2  Aq"     water  at    16°,  and   in   8.5 

pts.  of  boiling  water.     On 

the  addition  of  acids,  it  is  partially  precipitated 
from  the  aqueous  solution.  (Anthon.)  Insqju- 
ble  in  alcohol. 

III.)  Insoluble  Tungstate  of  Potash  ("not,  how- 
K  0,  2  W  03  +  3  Aq  ever,  a  salt  of  insoluble  W  O3 " ) . 
Very  sparingly  soluble  in  wa- 
ter. 100  pts.  of  water  dissolve  6.6  pts.  of  it  at 
boiling,  and  2.15  pts.  in  the  cold.  (Riche,  Ann. 
Ch.  et  Phys.,  (3.)  50.  50.) 

IV.)  |J  or  JfetaTuNGSTATE  OF  POTASH. 
K  0,  W,  0.  ( Same  as  the  old  "  Pentacid  Tung- 
state,"  =  "  K  O,  5  W  Os  +  8  Aq.") 
Permanent.  Very  soluble  in-  cold,  soluble  in  all 
proportions  in  boiling  water.  The  aqueous  solu- 
tion is  partially  decomposed  on  prolonged  ebul- 
lition. (Riche,  Ann.  Ch.  et  Phys.,  (.3.)  5O.  61.) 

V.)  Soluble  in  water. 
"  K  0,  5  W  08  +  6  Aq  "(of  MarguerStte). 

TUNGSTATE  OF  POTASH  &  of  binoxide  OF 
TUNGSTEN.  Insoluble  in  water,  alcohol,  acids, 
or  alkaline  solutions.  (Laurent.) 

TUNGSTATE  OF  SILVER. 

I.)  bi.     Insoluble  in   water.      Scarcely   at   all 

"AgO,  2W03"    soluble  in  phosphoric  or  acetic 

acids  ;    more   readily   soluble  in 

oxalic  acid,  and  in  aqueous  solutions  of  caustic 

ammonia,  and  potash.     (Anthon.) 

TUNGSTATE  OF  SODA. 

I.)  mono.  Permanent.  Soluble  in  4  pts.  of 
NaO,  W08+2Aq  cold,  and  in  2  pts.  of  boiling 
water  (Vauquelin  &  Hecht) ; 
in  1  1  pt.  of  cold,  and  in  0.5  pt.  of  boiling  water. 
(Anthon.)  100  pts.  of  water  at  100°  dissolve 
123.58  pts.  of  it;  at  15°,  55.52  pts.  ;  and  at  0°, 
40.92  pts.  of  it.  Insoluble  in  alcohol.  Decom- 
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TYROSIN. 


posed  by  acids.  Carbonic  acid  precipitates  an 
insoluble  tungstate  (analogous  to  the  potash  salt 
No.  III.)  from  the  aqueous  solution.  (Riche, 
Ann.  Ch.  et  Phys.,  (3.)  50.  52.) 

II.)  bi.    Permanent.     Soluble  in  8  pts.  of  cold 

Na  0,  2  W  03  +  4  Aq    water.     Insoluble  in  alcohol. 

(Anthon.)        Malaguti    has 

obtained  a  salt  with  4£  equivalents,  H  O,  which  is 

less  soluble  than  Anthon's. 

III.)  /?  or  MetaTuNGSTATE  OP  SODA.  (Same 
Na  0,  W3  06  as  Margueritte's  Bitungstate.)  Sol- 
uble in  water.  (Riche.) 

IV.)   •«  Na  0,  4  W  03  +  3  Aq  "(of  Margueritte). 

TUNGSTATE  OF  SODA  &  OF  TUNGSTEN.   Sol- 

Na  0,  W  08 ;  W  02,  W  03     uble,  with  decomposition, 
in  fluorhydric  acid,  but  is 

unacted  upon  by  other  acids,  even  boiling  aqua- 
regia,  or  by  alkaline  solutions.  ( Wcehler.) 

TUNGSTATE  OF  STRONTIA. 

I.)  mono.     Insoluble  in  water.     (Anthon.) 
Sr  0,  W  0, 

II.)  bi.     Insoluble   in  cold  water;  completely 
"Sr  0, 2  W  08  + 5  Aq"     soluble  in  hot  water,  and 
in  oxalic  and  phosphoric 
acids.     (Anthon.) 

III.)  When  recently  precipitated,  it  is  soluble 
3  Sr  0,  7  W  03  +  4  Aq    in  a  small  amount  of  water 
acidulated  with  nitric  acid. 
(Lotz.) 

TUNGSTATE  OF  THORIA.    Insoluble  in  water. 
Th  0,  W  03     (Berzelius.)     Ppt.,  from  acid  as  well 
as     neutral    tungstates.     (Berzelius, 
Pogg.  Ann.,  1829,  16.  412.) 

TUNGSTATE  of  protoxide  OF  TIN.     Insoluble  in 

11  Sn  0,  W  08  +  6  Aq"    water.      Soluble  in    oxalic 

acid,   and    in    an    aqueous 

solution  of  caustic  potash.     Slowly  soluble  in  hot 

phosphoric  acid.     (Anthon.) 

TUNGSTATE  ofbinoxide  OF  TIN.  Insoluble  in 
an  aqueous  solution  of  tungstate  of  ammonia. 
Soluble  in  a  solution  of  chloride  of  tin,  in  phos- 
phoric and  in  tartaric  acids.  (Lotz.) 

TUNGSTATE  OF  TUNGSTEN.  Slowly,  but  com- 
(Blue  Oxide  of  Tungsten.)  pletely,  soluble  in  an 
W  02,  w  Os  =  W2  05  aqueous  solution  of  caus- 

tic potash. 

TUNGSTATE  of  protoxide  OF    URANIUM.    In- 
2UrO,3  W03  +  6  Aq    soluble  in  concentrated  sul- 
phuric   acid.      Soluble     in 
chlorhydric  acid. 

TUNGSTATE  of  sesquioxide  OF  URANIUM.     In- 
Ur,  08,  W  03    soluble  in  water.     Soluble  in  strong 
acids,  and  in  an  aqueous  solution 
of  carbonate  of  ammonia.    (Berzelius.) 

TUNGSTATE  OF  VANADIUM.  Slightly  soluble 
in  water. 

TUNGSTATE    OF    YTTRIA.      Very     sparingly 
Yr  0,  W  03  +  2  Aq    soluble  in  water ;  rather  more 
soluble  in  an  aqueous  solution 
of  tungstate  of  soda.     (Berzelius.) 

TUNGSTATE  OF  ZINC.    Insoluble  in  water. 
Zn  0,  W  03 

TUNGSTEN.  Unacted  upon  by  any  of  the 
W  acids,  by  aqua-regia,  or  alkaline  solutions. 
But  is  easily  dissolved  by  a  mixture  of  potash- 
lye  and  hypochlorite  of  soda.  (Woehler  &  v. 
Uslar.)  None  of  the  metallic  compounds  of  tung- 
sten are  known  to  be  soluble  in  alcohol. 

TUNGSTIDE   OF   LEAD. 

TUNGBTITE  OF  X.  Vid.  Tungstate  of  X,  & 
of  Tungsten. 


TUNICIN.  Insoluble  in  water,  alcohol,  ether, 
C12H10010  or  glacial  acetic  acid.  (Berthelot.) 
Slowly  soluble  in  concentrated  nitric 
acid.  (Schmidt.)  Difficultly  soluble  in  an  aque- 
ous solution  of  cupramin.  (  Schlossberger.  )  Un- 
acted upon  by  boiling  dilute  acids,  or  by  boiling 
potash-lye.  (Berthelot.)  Soluble  in  cold  con- 
centrated sulphuric  acid.  (  Dumas.  ) 

TURPENTINE.  See  under  ESSENCES,  &  RES- 
INS. 

TURPETH  MINERAL.  Vid.  iastcSulphate  of 
Mercury  (3  Hg  0,  S  Oa).  (Kane.) 

TYROSIN.  Very  sparingly  soluble  in  cold, 
j"C14H502  tolerably  sol  u- 

C18  Hu  N  06  =  N  4%  H  °2  .  0,  H  0  ble  in  boiling 
[  H2  water. 

Difficultly  soluble  in  water.  .(Liebig.)  Spar- 
ingly soluble  in  cold,  abundantly  soluble  in  hot 
water.  (De  la  Rue;  Hinterberger.  )  Less  solu- 
ble than  cucin  in  cold  water.  Soluble  in  1900 
pts.  of  water  at  16°,  and  in  150  pts.  of  boiling 
water.  Soluble  in  13500  pts.  of  cold  alcohol  of 
90%,  and  the  solubility  does  not  increase  to  any 
extent  when  the  temperature  is  elevated.  Insolu- 
ble in  ether.  (Stsedeler,  in  Kolbe's  Lehrb.,  2. 
307.)  Insoluble  in  absolute  alcohol.  (Liebig.) 
Scarcely  at  all  soluble  in  absolute  alcohol  (Bopp), 
more  readily  soluble  when  this  contains  acids  or 
alkalies.  (Strecker.)  Insoluble  in  ether.  (Hin- 
terberger.) Readily  soluble  in  alkaline  solutions 
(Liebig)  ;  also  in  solutions  of  the  alkaline  earths, 
with  combination  in  both  cases.  (Wicke.)  Sol- 
uble, without  decomposition,  in  ammonia-  water, 
from  which  it  is  precipitated  on  the  addition  of 
alcohol.  (De  la  Rue;  Hinterberger.)  Soluble, 
with  combination,  in  concentrated  sulphuric  acid, 
in  chlorhydric  acid,  and  the  mineral  acids  in 
general.  Easily  soluble,  with  decomposition,  in 
nitric  acid.  Its  solubility  in  water  is  not  much 
augmented  by  the  addition  of  acetic  acid. 

TYROSINBARIUM. 

I.  )  Soluble  in  water. 

C18  H10  Ba  N  06 

II.)  Rather  difficultly  soluble  in  water.  More 
C18  H9  Ba.,  N  0,  +  4  Aq  abundantly  soluble  in  cold 
than  in  hot  water.  Alcohol 
precipitates  it  from  its  aqueous  solution. 

TYROSINCALCIUM.     Soluble  in  water. 


TYROSINSlLVER. 

I.)  Sparingly  soluble  in  water.     Easily  soluble 
C18  H10  Ag  N  06  +  Aq    in  nitric  acid  and  in  ammo- 
nia-water. 

II.)  Difficultly  soluble  in  water.     Decomposed 
C18  H9  Ag2  N  06  +  2  Aq    when  boiled  with  water. 

TYROSIN  SODIUM.     Soluble  in  water. 
C18  H9  Na2  N  06 

TYROSINSULPHURIC   ACID. 

I.)  Monobasic. 
CM  Hu  N  S2  012  =  C18  H10  N  08,  H  0,  S,  06 

a  =  Crystalline.  Exceedingly  difficultly  solu- 
ble in  cold  water,  and  only 
slowly  soluble  in  boiling  water.  Boiling  alcohol 
only  dissolves  traces  of  it.  On  the  addition  of 
chlorhydric  or  nitric  acid,  it  is  precipitated  from 
the  aqueous  solution. 

b  =  Starchlike  powder.      Much    more    readily 
soluble,  both  in  water 

and  ordinary  spirit,  than  a.  On  the  addition  of 
strong  chlorhydric  acid  to  the  aqueous  solution  a 
is  precipitated.  The  salts  of  monobasic  tyrosin- 
sulphuric  acid  are  generally  soluble  in  water. 
(  Steedeler.  ) 


URIC  ACID. 


701 


TYROSINSULPHATE    OF     AMMONIA.        Soluble 

C18  H10  ( N  H4)  N  06,  S2  00  +  2  Aq     in  water. 

TYROSINSULPHATE  OF  BARYTA.  Soluble  in 
C18  IJ10  Ba  N  09,  S3  06  +  4  Aq  water. 

TYROSINSULPHATE  OF  LIME.  Soluble  in 
C18  H10Ca  N  08,  S2  06  +  5  Aq  water. 

II.)  Dibasic. 
C18  Hu  N  S2  012  =  C18  H9  N  04, 2  H  0,  S2  09 

jDiTYROSINSuLPHATE  OF  BARYTA.    Difficultly 

C18  HB  Ba2  N  06,  S2  06  +  6  Aq    soluble  in  cold,  toler- 
ably abundantly  solu- 
ble in  boiling  water. 


U. 


ULMIN.     Of  the  products  formed  by  the  action 

(Ulmic  Add.    Gein.    Hu-     of   acids   upon   organic 

mic  Acid.    Geic  Acid.)          substances,  as  cellulose, 

sugar,  gum,  starch,  &c., 

a  portion  is  soluble  in  ammonia-water.  Another 
portion  •'  ulmin "  is  not  soluble  in  ammonia- 
water,  nor  in  solutions  of  the  caustic  alkalies. 
"  Ulmic  acid"  when  moist,  is  soluble  in  pure 
water,  and  in  alkaline  solutions,  but  is  less  solu- 
ble after  having  been  strongly  dried,  or  digested 
in  concentrated  chlorhydric  acid.  It  is  insoluble 
in  acids,  or  in  an  aqueous  solution  of  sulphate  of 
potash ;  its  compounds  with  copper  and  silver, 
are  precipitates.  For  the  ulmic  products  formed 
by  the  action  of  alkalies  upon  sugar,  starch,  gum, 
&c.,  see  Melassic  Acid ;  and  for  those  formed  by 
the  putrefaction  of  organic  matter,  like  the  leaves 
and  roots  of  plants,  see  Crenic  Acid. 

UMBELLIC  ACID.     Vid.  Anisic  Acid. 

URAMILIC  ACID.  Vid.  Dialurate  of  Ammo- 
nia(aczW). 

URAMIL.     Vid.  Dialuramid. 

URANIC  ACID.  Vid.  SesquiOxiAe  of  Ura- 
nium. 

URANATE  OF  AMMONIA.  Sparingly  soluble 
N  H4  0, 2  Ur2  03 + Aq  in  pure  water.  Easily  soluble 
in  an  aqueous  solution  of 
sesquicarbonate  of  ammonia.  Insoluble  in  am- 
monia-water, or  in  a  weak  aqueous  solution  of 
chloride  of  ammonium.  (Compare  Peligot,  Ann. 
Ch.  et  Phys.,  (3.)  5.  pp.  11,  45.) 

URANATE  OF  BARYTA.  Insoluble  in  water. 
BaO,  2Ur2O3  (Berzelius.) 

URANATE  OF  COBALT.  Insoluble  in  water. 
Soluble  in  an  aqueous  solution  of  basic  acetate 
of  lead.  (Persoz,  J.  pr.  Ch.,  1834,  3.  216.)  Sol- 
uble in  nitric  acid.  Insoluble  in  an  aqueous 
solution  of  nitrate  of  potash.  (Ebelmen,  Ann. 
Ch.  et  Phys.,  (3.)  5.  222.) 

URANATE  OF  LEAD.  When  dried  at  100°,  it 
PbO,  2Ur203  is  readily  soluble,  with  combina- 
tion, in  acetic  acid  ;  but  after  hav- 
ing been  ignited,  it  is  but  difficultly  soluble  in 
acetic  acid.  (Wertheim,  Ann.  Ch.  et  Phys.,  (3.) 
11.  69.)  Uranate  of  lead  is  completely  insoluble 
in  an  aqueous  solution  of  basic  acetate  of  lead. 
(Persoz,  J.pr.  Ch.,  1834,  3.  216.) 

URANATE  OF  LIME. 

URANATE  OF  MAGNESIA. 

Mg  0,  2  Ur2  08 

URANATE  OF  NICKEL.  Insoluble  in  water. 
Soluble  in  an  aqueous  solution  of  basic  acetate 
of  lead.  (Persoz,  J.  pr.  Ch.,  1834,  3.  216.) 


Ppt. 


URANATE  OF  POTASH.  Insoluble  in,  and  un- 
KO,2Ur203  acted  upon  by,  boiling  water.  (Ber- 
zelius, Lekrb.)  Insoluble  in  an 
aqueous  solution  of  monocarbonate  of  potash, 
but  readily  and  completely  soluble  in  solutions  of 
the  alkaline  bicarbonates,  with  combination.  Sol- 
uble in  chlorhydric  acid.  (Ebelmen,  Ann.  Ch.  et 
Phys.,  (3.)  5.  pp.  220,  204.) 

URANATE  OF  SILVEB. 

AgO,2Ur203 

URANATE  OF  SODA. 
Na  0,  2  Ur2  03 

URANATE  OF  ZINC.  Insoluble  in  water.  Sol- 
uble in  an  aqueous  solution  of  basic  acetate  of 
lead.  (Persoz,  J.  pr.  Ch.,  1834,  3.  216.)  Solu- 
ble in  nitric  acid.  Insoluble  in  an  aqueous  solu- 
tion of  nitrate  of  potash,  or  of  nitrate  of  ammo- 
nia. (Ebelmen,  Ann.  Ch.  et  Phys.,  (3.)  5.  221.) 

URANIUM.      Permanent.  Unacted    upon    by 

Ur     water  at  the  ordinary  temperature.     Easily 

soluble  in  .dilute  acids.  (Peligot,  Ann.  Ch.  et 
Phys.,  (3.)  5.  pp.   19,  20.) 

URIC  ACID.  Permanent.  Almost  insoluble 
(Lithic  Add.  Lithic  in  cold,  sparingly  soluble 

££  NfSM    in  w™  watcr;  "  '"ble  in 

1  4000  @  1  5000  pts.  of  water 

at  20°  (Bensch);  in  10000  pts.  of  cold  water 
(Proust)  ;  in  5000  pts.  of  cold  water  (Du  Menil)  • 
in  2800  pts.  of  cold  water  (Goebel);  in  1720  pts! 
of  cold  water  (W.  Henry)  ;  in  1800  @  1900  pts! 
of  boiling  water  (Bensch)  ;  in  1300  pts.  of  boiling 
water  (Du  Menil)  ;  in  1400  ptg.  of  boiling  water 
(W.  Henry)  ;  in  760  pts.  of  boiling  water  (Gce- 
bel)  ;  in  500  pts.  of  boiling  water  (Pearson)  ;  and 
in  300  pts.  of  boiling  water.  (Scheele.) 

Difficultly  soluble  in  boiling  water,  but  dis- 
solves somewhat  readily  in  hot  aqueous  solutions 
of  several  salts  containing  weak  acids,  like  the 
alkaline  acetates,  for  example,  —  the  acetic  acid 
being  set  free,  to  a  certain  extent,  while  the  uric 
acid  combines  with  the  alkali;  on  cooling,  how- 
ever, nearly  pure  uric  acid  separates  out.  (Lipo- 
witz,  Ann.  Ch.  u.  Pharm.,  38.  350.)  It  dissolves 
readily  in  the  alkaline  carbonates,  borates,  phos- 
phates, lactates,  and  acetates,  since  it  abstracts 
some  of  the  alkali  from  these  salts,  and  is  thus 
rendered  more  soluble.  (Lehmann's  Physiol 
Chem.) 

Soluble,  with  combination,  in  aqueous  solutions 
of  the  caustic  alkalies.  Insoluble  in  a  concen- 
trated solution  of  carbonate  of  potash;  but  it 
dissolves  sparingly  in  a  solution  of  1  pt'.  of  car- 
bonate of  potash  in  8  pts.  of  water,  being  soon 
converted  into  acid  urate  of  potash  ;  it  is  more 
quickly  dissolved  by  a  solution  of  1  pt.  K  O,  C  Oa 
in  24  pts.  of  water,  and  in  this  case  a  considerable 
quantity  of  the  acid  urate  remains  in  solution.  It 
is  rapidly  soluble  in  a  solution  of  1  pt  K  O  CO 
in  100  @  200  pts.  of  water.  (Weltzar.)  At  the' 
temperature  of  boiling,  a  solution  of  1  pt.  of  mono- 
or  bicarbonate  of  potash  or  soda  in  90  pts.  of 
water  dissolves  2  pts.  of  uric  acid,  carbonic  acid 
being  meanwhile  evolved  ;  the  alkaline  urate  thus 
formed  crystallizes  out  on  cooling.  After  having 
become  dry,  however,  the  alkaline  urates  are  diffi- 
cultly soluble  in  water.  The  best  method  of 
obtaining  the  above-mentioned  solution  is  to  dis- 
solve, in  the  first  place,  the  alkaline  carbonate  in 
boiling  water,  and  then  add  the  uric  acid  •  for  if  a 
mixture  of  uric  acid  and  the  carbonate  especially 
carbonate  of  soda,  be  treated  with  water,  and  the 
whole  then  heated,  only  a  little  of  the  urate  will 
be  dissolved,  the  greater  portion  of  it  remaining 
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URATES. 


suspended  in  the  liquor,  an  insoluble  acid   salt   metallic  oxides,  and  the  ammonia-salt  are  insol- 

and  a  soluble  basic  salt  being  apparently  formed,    uble.     All  of  the  urates  are  decomposed  by  acids 

At  lower  temperatures  very   much   more  of  the    even  by  acetic  acid. 

alkaline  carbonate  is  required  in  order  to  dissolve 

uric  acid,  no  carbonic  acid  being  evolved  in  this 

case,  a  compound  being  formed  directly  from  the 

acid    and    carbonate.      (Lipowitz,    Ann.    Ch.   u. 

Pharm.,  38.  349.)     A  mixture  of  1  pt.   of  uric 

acid  and  1   pt.  of  carbonate  of  lithia  dissolves 


easily  in  90  pts.  of  water  at  a  temperature  of 
about  50°,  and  the  solution  remains  perfectly  clear 


URATE  OF  AMMONIA. 

I.)  acid.     Soluble  in  1608  pts.  of  water  at  15°; 
Clo  H3  (N  H4)  N4  06    more    abundantly    soluble    in 
hot  water.     (Bensch.)     Spar- 
soluble  in  ammonia- water.     Soluble  in  480 
pts.  of  water.     (Proust.) 


URATE  OF  AMMONIA  &  OF  GLYCOCOLL.  Sol- 
on cooling.  At  the  temperature  of  boiling,  1  pt.  "N  H4  0,  C6  H,  N2  Os ;  uble  in  hot  water,  less 
of  the  lithia  in  90  pts.  of  water  dissolves  almost  C4  H4  N03,  C5  H2  N2  03"  soluble  in  cold  water  • 
4  pts.  of  uric  acid,  much  carbonic  acid  being  |  and  still  less  soluble  in 

alcohol.  (Horsford,  Am.  J.  Sci.t  (2.)  4.  69.) 

URATE  OF  BARYTA. 

I.)  normal.     Soluble   in  7900  pts.  of  cold  wa- 


C10  H2  Ba2  N4  06  +  4  Aq 

Bensch.) 
II.)   acid. 


ter,    and  in  2700    pts.  of 
boiling  water.     (Allan  & 


Insoluble    in 


evolved  ;  and,  on  cooling,  a  gelatinous  mass  sep 
arates,  which,  however,  dissolves  very  easily 
when  the  liquor  is  again  heated.  Caustic  lithia 
dissolves  about  6  pts.  of  uric  acid.  (Lipowitz, 
Ann.  Ch.  u.  Pharm.,  38.  352  ;  compare  v.  Schil- 
ling, Ann.  Ch.  u.  Pharm.,  1862,  122.  241.) 

Soluble  in  an  aqueous  solution  of  borax,  es 
pecially  when  this  is  dilute.    (Boettger.)     Soluble  ,  , 

in  an  aqueous  solution  of  biborate  of  soda,  though    C"> H*  Ba  N*  °«  +  2  A<*    !rther<  •    (Bensch. )      Spar- 
to  a  less  extent  than  in  the  alkaline  carbonates,    /w  *  i        ir 
9.  solution  of  1  pt.  of  borax  in  90  pts.  of  water    (  WetzlarJ  Kodweis. 
being  able  to  dissolve  no  more  than  1  pt.  of  uric        URATE  OF  CINCHONIN. 
acid  ;  this  solution  occurs,  however,  as  Boettger    c  0  H  f  N  j  c     H     0  TI    H  }N 
has  already  shown,  at  a  temperature  lower  than  3\    2  (    4      M     8    '    J 

that  of  boiling.    On  cooling  this  solution  most  of 
the  uric  acid  separates  out  as  a  compound  of  uric  I  ether, 
acid  and  soda.     A  solution  of  borax  mixed  with 
boracic  acid  dissolves  the  same  quantity  of  uric 
acid  as  the  solution  of  simple  borax,  but  on  cool- 


water,    alcohol,    or 
soluble    in     water. 


Sparingly  soluble  in 

Oe+8Aq     watf>    or 
in  boiling 
alcohol,  or 
(Elderhorst.) 

URATE  OF  COPPER. 

L)  basic.     Ppt. 
C10  H2  Cu2  N4  06  ;  Cu  0  +  5  Aq 

URATE  OF  LEAD. 

I.)  normal.  1       Entirely     insoluble     in 

C10  H2  Pb2  N4  06  1  water  or  alcohol.     (Allan 

II.)  acid.  [  &  Bensch.) 


ing  this  solution  the  uric  acid  separates  out  com- 
pletely in  combination  with  soda.  (Lipowitz,  loc. 
cit.,  p.  350.) 

Very  readily  soluble  in  a  warm  aqueous  solu- 
tion of  ordinary  phosphate  of  soda  (2  Na  O,  H  O,  I  c10  H3  Pb  N4  06  +  2  Aq 
PO5).     (Liebig.)      Soluble   in  an  aqueous  solu-        URATE  OF  T  IMF 
tion  of  phosphate  of  soda.     When   the  diphos-       j  \  i i i  KI 

&SS:S^Sra4.^^£^a?^ 
ySfSSSsa^SS^SS  °f "  -  •*-  w  «=#• tlon 

tion  cools,  though  some  uric  acid  still  remains  in  1L'  aad'  Soluble  in  603  pts.  of  cold,  and  in 
solution.  An  acid  solution  of  phosphate  of  soda  cio  Hs  Ca  N4  06  +  3  Aq  276  pts.  of  boiling  water, 
dissolves  less  uric  acid,  and,  moreover,  deposits  , .  Much  more  readily  solu- 

all  of  it,  as  a  soda  salt,  on  cooling.  (Lipowitz,  b.le  m  an  a(iueous  solution  of  chloride  of  potas- 
Ann.  Ch.  u.  Pharm.,  38.  351.)  siura-  (Bensch.) 

For  experiments  on  the  solubility  of  uric  acid        URATE  OF  LITHIA. 

in  various  saline  solutions,  see  Ure,  in  J.  Ch.  M€d.,\  !•)  acid.  When  not  too  strongly  dried,  it  is 
18.  63.  C10  H3  Li  N4  06  easily  soluble  in  60  pts.  of  water 

Insoluble  in  alcohol,  or  ether.    Almost  insol-  at  50°,  and  does  not  separate  out 

uble  in  dilute  acids.  Soluble  in  concentrated  again  as  the  solution  cools.  When  completely 
sulphuric  acid,  from  which  it  is  precipitated  on  dried  at  a  higher  temperature,  it  becomes  propor- 
the  addition  of  water.  (Weltzar  ;  Dcebereiner. )  tionably  less  soluble  in  water,  like  the  other  alka- 
Somewhat  more  readily  soluble  in  concentrated  line  urates,  but  still  remains,  in  any  event,  the 
chlorhydric  acid  than  in  water.  most  soluble  of  any  of  the  urates.  (Lipowitz, 

Soluble  in  an  aqueous  solution  of  cane-sugar,    Ann.  Ch.  u.  Pfiarm.,  1841,  38.  352.) 
and  may  be  reprecipitated  therefrom  by  adding        When  dried  at  100°,  one  pt.  of  it  is 
chlorhydric  acid.     ( Vasmer.)     The  observed  sol-    soluble  in  367.82  pts.  of  water  at  20°  (about) 
ubility  of  uric  acid  in  aqueous  solutions  of  the  |  115.79  "  39° 

38.97  "  boiling. 

Soluble  in  alcohol,  but  may  be  washed  with 
alcohol,  (v.  Schilling,  Ann.  Ch.  u.  Pharm.,  1862, 
122.  pp.  244,  242.) 


aqueous 

fermentable  sugars  is  very  insignificant,  but,  on 
the  other  hand,  its  solubility  in  solutions  of  the 
nonfermentable  sugars  is  not  inconsiderable ;  a 
tolerably  dilute  and  warm  solution  of  glycerin  in 
particular  dissolving  a  considerable  quantity  of  it, 
but  on  cooling  this  solution  the  greater  part  of  the 
uric  acid  is  again  deposited.  Mannite  also  dis- 
solves a  portion  of  it,  but  not  so  much  as  gly- 
cerin. (Lipowitz,  Ann.  Ch.  u.  Pharm.,  38.  355.) 
Insoluble  in  creosote.  (Reichenbach.) 

The  urates  of  the  fixed  alkalies  and  alkaline 
earths  are  difficultly  soluble  in  cold,  but  more 


URATE  OF  MAGNESIA. 

I.)  acid.     Soluble  in  3500  i®  4000  pts.  of  cold, 
C10  H3  Mg  N4  O6  +  6  Aq     and   in   150  ©    170  pts.  of 

boiling  water.  (Bensch.) 
URATE  OF  MERcuRTfHg  0). 
I.)  acid.    Ppt 
URATE   OF  MORPHINE.      Soluble  in  boiling, 


easily  soluble  in  hot  water ;    those  of  the  other  I  less  soluble  in  cold  water. 


USNATES. 


T03 


URATE  OF  POTASH. 

I.)  normal.  Soluble  in  44  pts.  of  cold,  and  in 
Clo  H2  K2  N4  06  30  @  40  pts.  of  boiling  water. 

Soluble  in  36  pts.  of  water  at  15°,  with  partial 
decomposition.  Sparingly  soluble  in  alcohol. 
Insoluble  in  ether.  (Allan  &  Bensch.)  Soluble 
in  potash-lye,  from  which  solution  carbonic  acid 
precipitates  the  acid  salt. 

II.)  acid.  Soluble  in  780  @  800  pts.  of  water 
C10  H3  K  N4  0,  at  20°,  and  in  70  (3)  80  pts.  of  boil- 
ing water.  (Bensch.)  Insoluble 
in  alcohol  or  ether.  Much  less  soluble  in  an 
aqueous  solution  of  carbonate  of  potash  than  in 
pure  water.  (Compare  Uric  Acid.) 

URATE  OF  QUININE.  Soluble  in  boiling,  or 
even  in  warm  water.  Less  readily  soluble  in  cold 
water. 

URATE  OF  SARCIN.     Tolerably  easily  soluble 
/     t  C6  H2"          \          in  wa- 

C20  H8  N«  °8  =  C10  H8  I  N2  \  (C2  N>2  •  H  °2  I  N4  °6  t  6  T. 

(Hl  D   e- 

composed  by  acids.     (Strecker.) 

URATE  OF  SILVER.    Ppt. 

URATE  OF  SODA. 

I.)  'normal.  Soluble  in  77  pts.  of  cold,  and  in 
C10  H2  Naa  N4  Q6  +  2  Aq  75  pts.  of  boiling  water ; 
in  80  (S)  90  pts.  of  boiling 
water. 

Soluble  in  62  pts.  of  water  at  15°,  with  partial 
decomposition.  (Allan  &  Bensch.)  Very  spar- 
ingly soluble  in  alcohol.  Insoluble  in  ether. 
Carbonic  acid  precipitates  the  acid  salt  from  its 
solution  in  alkalies. 

II.)  acid.  Soluble  in  1100  @  1200  pts.  of 
water  at  15°,  and  in  123  @  125  pts.  of  boiling 
water.  (Bensch.)  Very  much  less  soluble  in 
an  aqueous  solution  of  carbonate  of  soda  than  in 
pure  water.  (Welzlar.) 

URATE  OF  STRONTIA. 

I.)  normal.  Soluble  in  4300  pts.  of  cold,  and 
C10  H2  Sra  N4  06  +  4  Aq  in  2297  (1790?)  pts.  of 
boiling  water.  (Allan  & 
Bensch. ) 

II.)  acid.  Soluble  in  603  pts.  of  cold,  and  in 
276  pts.  of  boiling  water ;  in  2300  pts.  of  hot, 
and  in  5300  pts.  of  cold  water.  Insoluble  in 
alcohol  or  ether. 

UREA.  Soluble  in  less  than  1  pt.  pf  water  at 
(Carbamid.  Harnstoff.  Isomeric  15°,  with  reduc- 
withCyanate  of  Ammonia.)  tjon  of  tempera. 

Ca  H4  N2  02  =  N2  I  H2  a  turej  and  in  all 

proportions  in  wa- 
ter at  100°.  (Prout.)  A  dilute  aqueous  solution 
undergoes  decomposition  in  time,  when  left  to 
itself;  also  more  rapidly  when  boiled,  but  a  con- 
centrated solution  may  be  preserved  unchanged. 

Soluble  in  1  pt.  of  water  at  18.75°.  (Abl,  from 
(Esterr.  Zeitschrift  fur  Pharm.,  8.  201,  in  Can- 
statt's  Jahresbericht  fur  1854,  p.  76.) 

Soluble  in  5  pts.  of  cold  alcohol  of  0.816  sp.  gr., 
and  in  less  than  1  pt.  of  boiling  alcohol  (Prout) ; 
in  4  (8)  5  pts.  of  cold,  and  in  ?  pts.  of  boiling 
alcohol.  Ether  only  dissolves  traces  of  it.  (Witt- 
stein's  Handiv.)  Very  sparingly  soluble  in  ether. 
Insoluble  in  oil  of  turpentine. 

Most  of  the  salts  of  urea  are  soluble  in  alcohol. 

UREOCARBONIC  ACID.  Vid.  Allophanic  Acid. 
C4  H4  N2  Oe 

UREOUS  ACID.     Vid.  Xanthic  Oxide. 
URET. 


r  w  w  n 
C4H5N304  = 


.    Easily   soluble  in   water,  and  still 

(Ci02")2    more  readily  in  alco- 
y  hoj        ^^ 

out  decomposition,  in 

concentrated  sulphuric  and  nitric  acids.  (Wiede- 
mann.) 

URETHAMYLANE.     Vid.  Carbamate  of  Amyl. 

URETHAN.     Vid.  Carbamate  of  Ethyl. 

URETHANES?<//wrtf.  Vid.  Hydrate  of  Sulpho- 
CarbonylEthylammonium. 

URETHYLAN.     Vid.  Carbamate  of  Methyl. 

UROERYTHRIN.  Insoluble  in  alcohol  or  ether, 
even  when  these  are  acidulated. 

UROGLAuciN(of  Heller).  Permanent.  Insol- 
(  Urocyanin(of  Martin).-)  uble  in  water,  cold  alcohol, 
or  ether.  Difficultly  solu- 
ble in  hot  alcohol.  (Heller.) 

URORHODIN.  Insoluble  in  water.  Soluble  in 
cold  alcohol  of  0.830  sp.  gr.,  and  in  ether. 
(Heller.) 

UROXANIC  ACID.  Sparingly  soluble  in  cold 
C10  H10  N4  012  water  ;  more  abundantly  soluble, 
with  decomposition,  in  boiling  wa- 
ter. Readily  soluble  in  ammonia-water. 

UROXANATE  OF  AMMONIA.  Soluble  in  wa- 
ter. Sparingly  soluble  in  alcohol. 

UROXANATE  OF  BARYTA.  Soluble  in  water, 
from  which  it  is  precipitated  on  the  addition  of 
alcohol. 

UROXANATE  OF  LEAD.    Insoluble  in  water. 

UROXANATE  OP  LIME.  Soluble  in  water,  from 
which  it  is  precipitated  on  the  addition  of  alco- 
hol. 

UROXANATE  OF  POTASH.  Very  easily  soluble 
Cjo  H8  K2  N4  Ota  +  6  Aq  in  hot,  and  quite  readily 
soluble  in  cold  water.  In- 
soluble in  alcohol. 

UROXANATE  OF  SILVER.    Ppt. 
UROXIN.     Vid.  Alloxantin. 
URSIN.     Soluble  in  water,  alcohol,  ether,  and 
dilute  acids.     (Parrish's  Pharm.,  pp.  422,  426.) 

URSONE.     Insoluble  in  water,  dilute  acids,  or 
CM  H17  02    alkaline  solutions.     Difficultly  soluble 
in  alcohol,  and  ether. 

USNIC  ACID.     Insoluble  in  water.    Very  spar- 

(Tfsnein.     Parietin(of  Thomson),     ingly      soluble      in 

C38  H16  Ou  =  CM  H15  013,  H  0        boiling  spirit  ;  but 

soluble  in  hot  con- 

centrated alcohol.  Slowly  soluble  in  cold,  easily 
soluble  in  boiling  ether.  Soluble  in  oil  of  tur- 
pentine, and  the  fatty  oils.  Insoluble  in  chlorhy- 
dric  acid.  Soluble  in  concentrated  sulphuric  acid, 
from  which  it  is  precipitated  on  the  addition  of 
water.  Easily  soluble  in  concentrated  aqueous 
solutions  of  the  alkalies.  With  the  exception  of 
the  alkaline  salts,  most  of  the  usnates  are  insolu- 
ble in  water  ;  but  they  dissolve  in  alcohol  ;  ether 
decomposes  them. 

USNATE  OF  AMMONIA.    Soluble  in  water,  and 

alcohol. 

• 

USNATE  OF  BARYTA.  Easily  soluble  in  al- 
C38  H15  Ba  014  cohol. 

USNATE  of  protoxide  OF  COPPER.    Ppt. 
Csg  H15  Cu  014 
USNATE  OF  LEAD.     Ppt. 

USNATE  OF  POTASH.  Difficultly  soluble  in 
water;  the  aqueous  solution  being 
decomposed  on  the  addition  of  much 
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water,  with  separation  of  an  insoluble  acid  salt. 
Soluble  in  spirit. 

USNATE  OF  SILVER.    Ppt. 

USNATE  OF  SODA.  Soluble  in  water,  and 
alcohol. 

Uvic  ACID.     Vid.  ParaTartaric  Acid. 


V. 


VACCINIC  ACID.    Not  isolated. 

CJOH2006  =  C20H1804,2HO 

VACCINATE  OF  BARYTA.  Efflorescent.  Solu- 
C20  H18  Ba2  06  ble  in  water.  (Lerch.) 

VALENB.     Vid.  Valerol. 

VALERAcEToNiTRiL(of  Schliepcr).  Much 
CM  H,4  Nj  08  more  soluble  than  ether  in  water. 
Miscible  in  all  proportions  in  alco- 
hol, and  ether.  (Schlieper.) 

VALERAL.     Vid.  Hydride  of  Valeryl. 

VALERALDID.     Vid.  Hydride  of  Valeryl. 

VALERALDIDAMMONIA.  Vid.  Valerylide  of 
Ammonia. 

VALERALDIN.  Insoluble  in  water.  Soluble  in 
CM  H31  N  S4  alcohol,  and  ether.  (Beissenhirtz, 
Ann.  Ch.  u.  Pharm.,  90.  109.) 

VALERAMID.     Very  easily  soluble  in  water. 

(  Valerylamid.) 


VALERAMIN.     Vid.  Amylamin. 
VALERANILID.     Vid.  PhenylValeramid. 
VALERIC,  or  VALERIANIC  ACID(  Anhydrous). 

(Valeric    Valerate.     Valeric  Anhydride.)      Slowly    com- 

cMHl8oe  =  g;oH9o  J0j  bineg      with 

water     when 

exposed  to  moist  air.  This  transformation  is 
more  rapid,  though  still  slow,  in  warm  water  ;  but 
very  rapid  in  a  boiling  aqueous  solution  of  caustic 
potash.  Alcohol  also  decomposes  it;  but  it  is 
soluble,  without  decomposition,  in  ether.  (Chi- 
ozza,  Ann.  Ch.  et  Phys.,  (3.)  39.  pp.  197,  198.) 

VALERIC  ACID.     Soluble  in   16  pts.  of  cold 

(  Valerianic  Acid.     Paldrianic  Acid.  water  (Grote)  • 

Delphinic  Acid.     Phocenic  Acid.)  •       90    nU      nf 

C.  H10  0.  =  CW  H,  0S,  H  0,  &  +  I  A,  »o  »    P'°-t  °f 

(Wittstein)  ;  in  30  pts.  of  water  at  18.2°  (Chev- 
reul)  ;  in  30  pts.  of  water  at  12°  (Trommsdorff  ), 
the  solution  containing  3.22%  of  it  ;  in  30  pts.  of 
water  at  1  8.75°.  (  Abl,  from  (Esterr.  Zeitschrift  fur 
Pharm.,  8.  201,  in  Canstatt's  Jahresbericht  fiir 
1854,  p.  76.) 

Miscible  in  all  proportions  with  alcohol,  of 
0.794  sp.  gr.,  ether  (Chevreul),  and  oil  of  turpen- 
tine. (Trautwein.)  Partially  soluble  in  oil  of 
turpentine.  (Grote.)  Insoluble  in  oil  of  turpen- 
tine, or  in  olive-oil.  (Trommsdorff.)  Readily 
soluble  in  large  quantity  in  acetic  acid  of  1.07 
sp.  gr.  (Trommsdorff.)  Soluble  in  concentrated 
sulphuric  acid,  from  which  it  is  partially  precipi- 
tated on  the  addition  of  water.  Sparingly  solu- 
ble in  cold  nitric  acid.  (Chevreul.) 

Many  of  the  valerates  are  soluble  in  water,  and 
some  of  them  in  alcohol  also.  (Trautwein.) 

VALERATE   OF   ALLYL.    Insoluble    in   water. 
CM  H,4  04  =  C10  H9  (C,  H5)  04    Readily    soluble     in 
alcohol,    and     ether. 
(Hofmann  &  Cahours,  J.  Ch.  Soc.,  10.  322.) 

VALERATE  OF  ALUMINA.  Boiling  water  dis- 
solves only  a  trace  of  it.  Insoluble  in  alcohol. 


Very  sparingly  soluble  in  valeric  acid.  (Tromms- 
dorff. ) 

VALERATE  OF  AMMONIA.  Readily  soluble  in 
water,  and  alcohol.  (Trautwein.)  Very  deli- 
quescent and  soluble  in  water.  (Chevreul.) 

VALERATE  OF  AMYL.     Soluble  in  alcohol. 

(Apple   Oil.) 

C 20  H20  04  =  C10  H9  (C10  HM)  04 

VALERATE    OF    ATROPIN.     Very  soluble    in 

C10  H9  (N  Cgj  H23  06  .  H)  04  +  Aq     water  ;    but     this 

solution,     neutral 

at  first,  becomes  acid  when  evaporated.  Its  solu- 
tion is  decomposed  when  heated  above  50°.  De- 
composed by  acids,  even  the  weakest.  (Miette, 
C.  R.,  1857,  45.  1053.)  Extremely  soluble  in 
water ;  less  soluble  in  alcohol,  and  still  less  solu- 
ble in  ether.  (Callman,  C.R.,  1858,  47.  417.) 

VALERATE  OF  BARYTA.     Efflorescent.     Solu- 
C10  H9  Ba  04  +  2  Aq    ble  in  2  pts.  of  water  at  15°, 
and  in  1  pt.  of  water  at  20°., 
(Chevreul.)     Difficultly  soluble  in  absolute  alco- 
hol.    (Schlieper.) 

VALERATE  OF  BENZOL.  Soluble  in  ether. 
C*  H24  08  =  C20  H18  (C14  H.'0  08  ( Wicke. ) 

VALERATE  OF  BENZOYL.  Vid.  Benzo Valeric 
Acid. 

VALERATE   OF  BISMUTH.     Neither  dissolved 
3  Bi  03,  2  C10  H9  08  +  4  Aq     nor  decomposed  by  cold 
or  boiling  water.   (Witt- 
stein.) 

VALERATE  OF  BUTYL. 
CM  H18  04  =  C10  H9  (C8  H9)  04 

VALERATE  OF  CADMIUM.  Soluble  in  water, 
and  alcohol.  (Bonaparte.) 

VALERATE  OF  CERIUM.    Ppt. 

VALERATE  OF  CiNCHQNiDiN(of  Pasteur). 
Soluble  in  water,  and  spirit.  (Leers,  Ann.  Ch. 
u.  Pharm.,  82.  161.) 

VALERATE  OF  CINCHONIN. 

VALERATE  OF  COBALT.  Permanent.  Readily 
soluble  in  water,  and  alcohol.  (Trommsdorff.) 

VALERATE  OF  COPPER(CU  O).     Easily  solu- 
C10  H9  Cu  04  -f-  Aq    ble    in    water,     and    alcohol. 
(Trommsdorff.) 

VALERATE  OF  DIDYMIUM.  Soluble  in  water. 
(Bonaparte.) 

VALERATE  OF  ETHYL.  Insoluble  in  water. 
C14  H14O4  =  C10  H9(C4  H5)  O4  Very  easily  soluble 
in  alcohol,  ether,  and 
the  oils.  (Grote  &  Otto.) 

VALERATE  OF  GLUCINA.  Permanent.  Solu- 
ble in  water.  (Trommsdorff.) 

VALERATE  OF  GLYCERYL.     Vid.  Valerin. 
VALERATE  of  protoxide  OF  IRON.     Somewhat 
soluble  in  water. 

VALERATE  of  sesquioxide  OF  IRON.  Insoluble 
C80  H27  Fe2"'  Oia  in  cold,  gradually  decomposed 
by  hot  water.  Soluble  in  alco- 
hol. Readily  soluble  in  chlorhydric  and  other 
acids.  (Wittstein.) 

VALERATE  OF  LEAD. 

I.)  normal.  Readily  soluble  in  water.  (Tromms- 
C10H9PbO4  dorff.) 

II.)  basic.  Sparingly  soluble  in  water.  (Chev- 
C10  H9  Pb  O4, 2  Pb  O  reiil.) 

VALERATE  OF  LIME.  Effloresces  in  warm 
C10  H9  Ca  O4  air.  Readily  soluble  in  water,  and 
in  boiling  hydrated  alcohol.  Spar- 
ingly soluble  in  absolute  alcohol.  (Trommsdorff.) 


VALYL. 
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VALKRATE  OP  LITHIA.     Soluble  in  water. 
C10  H9  Li  04  +  2  Aq 

VALERATE  OF  MAGNESIA.  Effloresces  in 
warm  air.  Tolerably  soluble  in  water.  Spar- 
ingly soluble  in  alcohol.  (Trommsdorff.) 

VALERATE  OP  MANGANESE.  Readily  soluble 
in  water.  (Trommsdorff.) 

VALERATE  ofdinoxide  OP  MERCURY. 

VALERATE  of  protoxide  OF  MERCURY.  Insol- 
uble in  cold,  soluble  in  boiling  water.  (Tromins- 
dorff.) 

VALERATE  OF  METHYL. 
C12  H12  04  =  C10  H9  (C2  H3)  04 

VALERATE  OF  MORPHINE. 

VALERATE  OF  NICKEL. 

I.)  Readily  soluble  in  boiling  water. 

II.)  Sparingly  soluble  in  boiling  water.  Solu- 
ble in  alcohol.  (Trommsdorff.) 

VALERATE  OF  POTASH.  Very  deliquescent. 
C,0  H8  K  04  Readily  soluble  in  water,  and  alcohol. 
Soluble  in  less  than  3.9  pts.  of  alco- 
hol, of  0.792  sp.  gr.,  at  20°.  (Chevreul.) 

VALERATE  OF  QUININE. 

I.)  amorphous.    Scarcely  soluble  in  1000  pts.  of 

2  (N,  {  C»  HM  O.n),  C.  H10  0.  4-  4  A,     ^j^- 

in   alcohol, 
and  ether.     (Wittstein.) 

II.)  crystalline.  Permanent.  Soluble  in  110 
2  (N,  |  CM  HM  04«),  C10  H10  04  +  24  Aq  ££'  ^ 

in  40  pts. 

of  boiling  water.  Soluble  in  6  pts.  of  cold  or 
boiling  alcohol  of  80%.  Very  easily  soluble  in 
ether.  When  the  aqueous  solution  is  evaporated 
at  a  temperature  superior  to  50°,  the  pitch-like, 
difficultly  soluble,  amorphous  hydrate  separates 
out,  instead  of  crystals.  (Wittstein.) 

1  pt.  of  valerate  of  quinine  is  soluble  in  96  pts. 
of  water  at  18.75°.  (Abl,  from  (Esterr.  Zeitschrift 
fur  Pharm.,8.  201,  in  Canstatt's  Jahresbericht  fur 
1854,  p.  75.) 

VALERATE  OP  SILVER.  Very  insoluble  in 
C,0  Hfl  Ag  04  water.  (Lehmann's  Physiol.  Chem.) 
Soluble  in  water.  (Ettling.)  May 
be  washed  with  cold  water.  (Gerhardt) 

VALERATE  OF  SODA.  Extremely  deliquescent. 
Easily  soluble  in  water,  and  in  alcohol,  even  when 
this  is  absolute.  (Chevreul.) 

VALERATE  OF  STSONTIA.  Efflorescent.  Very 
readily  soluble  in  water,  and  alcohol.  (Chevreul.") 

VALERATE  of  protoxide  OF  URANIUM.    Ppt. 

VALERATE  of  sesquioxide  OF  URANIUM.  Read- 
ily soluble  in  water,  alcohol,  and  ether.  (Buona- 
parte.) 

VALERATE  OF  ZINC.  Permanent.  Soluble  in 
C10  H9  Zn  04  50  [5.0  in  Gmelin]  pts.  of  cold,  and 
in  40  pts.  of  boiling  water.  (Du- 
clou.)  Soluble  in  96  pts.  of  water  at  18.75°. 
(Abl,  from  (Esterr.  Zeitschrift  fur  Pharm.,  8. 
201,  in  Canstatt's  Jahresbericht  fdr  1854,  p.  76.) 

In  an  earlier  memoir,  Wittstein  states  that  1  pt. 

of  the  anhydrous  salt  is  soluble  in  1 60  pts.  of  cold 

water,  but  he  subsequently  corrected  this,  saying 

that  90  pts.  of  water  will  dissolve  1  pt.  of  the  salt. 

This  observer  also  obtained  a  salt  containing  12 

equivalents  of  water  of  crystallization,  which  is 

>luble  in   only  44  pts.  of  water.     (Wittstein's 

tandw. ) 

Soluble    in   60  pts.  of  cold  alcohol   of    80%. 
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These  cold  solutions  become  turbid  on  being 
heated,  clearing  up  again  on  cooling,  hence  its 
solubility  in  water,  and  alcohol,  diminishes  as  the 
temperature  rises.  On  the  other  hand,  it  is  solu- 
ble in  500  pts.  of  cold,  and  in  20  pts.  of  boiling 
ether.  (Wittstein.)  Soluble  in  17.4  [14.5  in 
Gm.]  pts.  of  cold,  and  in  16.7  pts.  of  boiling 
alcohol.  (Duclou.) 

The  aqueous  solution  is  decomposed  by  pro- 
longed ebullition  to  an  insoluble  basic,  and  a 
soluble  acid,  salt. 

VALERATE  OF  ZIRCONIA.  Partially  soluble  in 
water.  Soluble  in  valeric  acid.  (Trommsdorff.) 

VALERENE.     Vid.  Amylene  ;  also  Borneene. 

VALERIA  MVLIC  ACID.   Vid.  Vak-rate  of  Amyl. 

VALERIANIC  ACID.      Vid.  Valeric  Acid. 

VALERIANIC  ALDEHYDE.  Vid.  Hvdride  of 
Valeryl. 

VALERIC  ANHYDRIDE.  )      Vid.    Valeric  Acid 
VALKRIC  VALERATE.    )  (Anhydrous). 
Mono  VALERIN.     With  \  a  volume  of  water  it 
C,  H5'"     i         forms  a  limpid  mixture, 
cie  Hio  08  =  H2  \  06    frorn  wjijeh  jt  separates 

10    9    2  completely  on    the  ad- 

dition of  another  £  volume  of  water.  8  or  10 
volumes  of  water  precipitate  the  limpid  mixture 
in  a  similar  manner,  but  with  100  volumes  of 
water  it  forms  a  solution,  or  rather,  an  emulsion. 
(Berthelot.) 

Z)*VALERIN.    Does  not  form  a  limpid  mixture 
cflH5<"        )         with   £  a  volume    of 
C26HMO10=H  f°6     water;  but  with   8  @ 

HS»  °2)a  '  10  volumes  of  water  it 
forms  an  emulsion,  from  which  the  divalerin 
soon  separates,  however.  It  is  not  soluble,  even 
in  a  large  amount  of  water.  (Berthelot.) 

Insoluble  in  water.     Soluble  in 
C6H'"        ?0      alcohol,    and    ether. 
=  (Clo  Hfl  02)3  $  °«     (Berthelot,  Ann.  Ch. 
et    Phys.,     (3.)     41. 

253.)  According  to  Berthelot,  the  "  delphinin  " 
("phocenin,"  "  valerin  ")  of  Chevreul  is  a  mix- 
ture of  the  three  valerins.  It  dissolves  abundantly 
in  hot  alcohol.  (Chevreul.) 

VALEROC/J'CHLORIIYDRIN.  Insoluble  in  water. 
C16HUC1204  (Berthelot.) 

VALEROL.  Sparingly  soluble  in  water.  Read- 
On  H1002  ily  soluble  in  alcohol,  ether,  and  the 
essential  oils.  Also  soluble  in  concen- 
trated sulphuric  acid  ;  on  adding  water  to  this 
solution  a  portion  of  the  valerol  is  precipitated, 
but  a  portion  remains  combined  with  the  acid. 
Unacted  upon  by  cold,  decomposed  by  warm 
nitric  acid.  (Gerhardt,  Ann.  Ch.  et  Phys.,  (3.)  7. 
278.) 
•  VALERONE.  Insoluble  in  water.  Readily  sol- 

(Valene.     Valerylide  of  Butyl,      uble    in     alcohol,    and 
Oxide  of  Valeroyl  $  of  Butyl.)     ether. 
CuH^O^g^jO, 

VALERONITRIL.     Vid.  Cyanide  of  Butyl. 

VALERYLIDE  OF  AMMONIUM,  Vid.  Oxide  of 
Ammonium  &  of  Valeroyl. 

VALERYLIDE  OF  BUTYL.     Vid.  Valerone. 

VALERYL  UREA.    Almost  insoluble  in    cold, 

(CarbonylValerylbiamide.)  somewhat    soluble    in 

p    H    w  o 

C12  H12  N2  04 

cohol.  (Moldenhauer, 
Ann.  Ch.  u.  Pharm.,  94.  102.) 

VALYL.     Vid.  Butyl. 


r2?f"o     bc»iling     water.      Al- 
C    tf  0  . 
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VANADIC  ACID.  Slightly  soluble  in  water,  | 
VOS  requiring  about  1000  pts.  of  boiling  water 
for  its  solution.  (Berzelius.)  Less  soluble 
in  water  than  molybdic  acid.  Insoluble  in  abso- 
lute alcohol.  Sparingly  soluble  in  alcohol  of 
0.80  sp.  gr.  Insoluble  in  glacial  acetic  acid. 
Readily  soluble  m  the  stronger  acids.  Very 
slightly  soluble  in  formic  acid.  (Berzelius.) 
When  the  solution  in  strong  mineral  acids  is 
diluted  with  water,  and  then  boiled,  vanadic  acid 
separates  out.  (H.  Rose,  Pogg.  Ann.,  83.  151.) 
Easily  reduced  by  red  nitric  acid,  sulphurous 
acid,  several  organic  acids,  especially  oxalic  and 
tartaric  acids,  sugar,  alcohol,  etc.,  when  gently 
heated  therewith.  Soluble  in  chlorhydric  acid, 
with  subsequent  decomposition  and  evolution 
of  chlorine.  (Berzelius,  Lehrb.)  Most  of  the 
bivanadiates  are  readily  soluble  in  water,  but  they 
dissolve  less  easily  in  aqueous  solutions  of  the 
caustic  alkalies,  chloride  of  ammonium,  and  other 
salts  ;  they  are  all  insoluble  in  alcohol.  The 
other  vanadiates  are  but  sparingly  soluble  in 
water,  and  insoluble  in  alcohol. 

VANADIATE  OF  ALUMINA.     Somewhat  soluble 
A12  03, 3  V  03    in  water.    But  less  soluble  than  the 
glucina  salt. 

VANADIATE  OF  AMMONIA. 

I.)    White    modification.      Soluble    in    boiling, 

NH40,  V03    sparingly  and   very   slowly  soluble 

in  cold  water.    Insoluble  in  alcohol, 

and  only  slightly  soluble  in  a  saturated  aqueous 

solution  of  chloride  of  ammonium. 

II.)  Yellow  modification.  Soluble  in  water, 
from  which  it  is  precipitated  on  the  addition  of 
alcohol. 

III.)  bi.     Soluble  in   water,  from  which  it  is 
N  H4  0,  2  V  Os    precipitated  on  the  addition  of  al- 
cohol. 

VANADIATE  of  teroxide  OF  ANTIMONY.  Sol- 
uble in  an  aqueous  solution  of  tartar-emetic. 
(Prideaux.) 

VANADIATE  OF  BARYTA. 

I.)  mono.     Before  ignition  it  is  sparingly  solu- 
Ba  0,  V  03  +  3  Aq    ble  in  water.     Soluble  in  con- 
centrated sulphuric  acid. 

II.)  6*.  Rather  difficultly  soluble  in  water ;  and 
Ba  0,  2  V  08  still  less  soluble  in  alcohol. 

III.)  basic.  Insoluble,  or  very  sparingly  solu- 
ble, in  water. 

VANADIATE  OF  CADMIUM. 

I.)  mono.     Somewhat  soluble. 
Cd  0,  V  08 

II.)  bi.     Soluble  in  water.     (Berzelius.) 

VANADIATE  OF  COBALT. 

I.)  mono.     Insoluble  in  water. 
Co  0,  V  09 

II.)  bi.  Soluble  in  water.  Insoluble  in  alco; 
hoi.  (Berzelius.) 

VANADIATE  of  protoxide  OF  COPPER. 

I.)  mono.  Soluble  in  water.  Insoluble  in  al- 
Cu  0,  V  O,  cohol. 

II.)  bi.     Soluble  in  water.     (Berzelius.) 
Cu  0, 2  V  08 

III.)  basic.  Insoluble  in  water.  Soluble  in 
chlorhydric  and  nitric  acids.  (Hess.) 

VANADIATE  OF  GLUCINA. 

I.)  normal.  )  Both  are  sparingly  soluble  in 
Gla  08,  3  V  Os  V  water. 

II.)  acid.   ) 

VANADIATE  of  protoxide  OF  IRON. 

I.)  Ppt.     Soluble  in  chlorhydric  acid. 
FeO,  VO, 


II.)  acid.     Ppt. 

VANADIATE  of  sesquioxide  OF  IRON. 
I.)  normal.     Slightly  soluble   in  water.     (Ber- 
Fe2  03,  3  V  Os    zelius.) 
II.)  acid.    Ppt. 
VANADIATE  OF  LEAD. 

I.)  mono.  Slightly  soluble,  with  decomposition, 
Pb  0,  V  03  in  water.  Easily  soluble  in  cold,  or 
slightly  warmed,  dilute  nitric  acid. 
(Berzelius.) 

II.)  bi.     Slightly  soluble  in  water.   (Berzelius.) 
Pb  0,  2  V  Os 

VANADIATE  OF  LIME. 

I.)  mono.      More   soluble    in   water    than    the 
CaO,  V  03    strontia    salt      Somewhat   soluble   in 

alcohol. 

II.)  bi.     Permanent.     Very  readily  soluble  in 
Ca  0,  2  V  03     water. 
III.)  basic. 

VANADIATE  OF  LITHIA. 
I.)  mono.     Very  soluble  in  water. 
Li  0,  V  0, 

II.)  bi.     Efflorescent.     Soluble  in  water.     In- 
Li  0, 2  V  Oa    soluble    in     absolute     alcohol,    but 
somewhat  soluble  in   ordinary  alco- 
hol. 

VANADIATE  OF  MAGNESIA. 
I.)  mono.     Very    soluble   in    water;    being  as 
Mg  0,  V  Os    readily  soluble  as  the  normal  salts  of 

the  fixed  alkalies. 

II.)  bi.     Less  soluble  in  water  than  the  mono- 
MgO,  2V03    salt   (No  I).     Alcohol   precipitates 
it,  in  great  part,  from  the  aqueous 
solution.     (Berzelius,  Lehrb.) 
VANADIATE  OF  MANGANESE. 
I.)  mono.     Sparingly    soluble    in    cold,    more 
Mn  0,  V  03    readily  soluble  in   hot  water.     Insol- 
uble in  alcohol.     (Berzelius.) 
II.)  bi.    Difficultly  soluble  in  cold  water.     In- 
Mn  0,  2  V  08    soluble  in  alcohol.     (Berzelius.) 
VANADIATE  ofdinoxide  OF  MERCURY. 
I.)  mono.     Soluble. 
Hg2  O,  V  03 
II.)  bi.     Ppt. 

VANADIATE  of  protoxide  OF  MERCURY. 
I.)  mono.     Slightly  soluble  in  water. 
Hg  O,  V  03 

II.)  bi.     Soluble  in  water,  and  alcohol.     (Ber- 
HgO,  2VOS    zelius.) 

VANADIATE  OF  NICKEL. 
I.)  mono.     Soluble  in  water.     Insoluble  in  al- 
Ni  O,  V  O8    cohol. 

II.)  bi.     Soluble   in   water,  and   in   ammonia- 
Ni  O,  2  V  Os    water.     Insoluble  in  alcohol.     ( Ber- 
zelius.) 

VANADIATE  OF  POTASH. 

I.)  mono.  Very  soluble  in  water,  though  dis- 
K  O,  Y  O3  solving  very  slowly  in  cold  water.  In 
boiling  water  it  dissolves  more  rapidly. 
(Berzelius,  Lehrb.,  3.  184  )  Still  more  difficultly 
soluble  in  a  cold  aqueous  solution  of  caustic  pot- 
ash than  in  pure  water.  [6?m.] 

II.)  bi.  Sparingly  soluble  in  cold,  much  more 
K  0, 2  V  O,  soluble  in  boiling  water.  When 
treated  with  a  small  quantity  of  hot 
water,  this  dissolves  out  some  K  O,  V  O8,  and 
some  K  O,  2  V  Os,  leaving  undissolved  an  acid 
salt;  this  behavior  is  more  strongly  marked,  if 
the  salt  has  been  fused  or  dehydrated  before 
treating  it  with  the  hot  water.  Insoluble  in  al- 
cohol. 


VERATRATES. 
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III.)  per  acid.     Insoluble  in  water. 
VANADIATE  OF  SILVER. 
I.)  mono.     Ppt. 
Ag  0,  V  08 

II.)  bi.     Slightly  soluble  in  cold,  more  readily 

Ag  0,  2  V  08    soluble    in    hot  water.     Easily  sol 

uble  in  dilute  nitric  acid  ;  also  sol 

uble,  with  combination,  in  very  dilute  ammonia 

water.     (Berzelius.) 

VANADIATE  OF  SODA. 

I.)  mono.     Soluble  in  water. 
Na  0,  V  Os 

II.)  bi.    Efflorescent.     More   soluble   than  the 

NaO,  2V03    potash  salt  in  water.    Insoluble  in 

alcohol. 

VANADIATE  OF  STRONTIA. 

I.)  mono.  Somewhat  more  soluble  than  the 
Sr  0,  V  os  baryta  salt  in  water. 

II.)  bi.  Permanent.  More  soluble  than  the 
Sr  0,  2  V  03  +  9  Aq  baryta  salt  in  water. 

III.)  basic. 

VANADIATE  OF  THORIA. 

I.)  mono.     Insoluble  in  water. 
Th  0,  V  08 

II.)  bi.     Soluble  in  water. 

VANADIATE  of  protoxide  OF  TIN.  Soluble  in 
SnO,  V  Os  water..  (Berzelius,  Lehrb.) 

VANADIATE  of  binoxide  OF  TIN.  Soluble  in 
Sn02, 2V03  water.  (Ibid.) 

VANADIATE  of  sesquioxide  OF  URANIUM. 

I.)  normal.  Insoluble  in  water.  (Berzelius.)' 
Ur2  0,,  V  08 

II.)  acid.     Insoluble  in  water. 

VANADIATE  OF  VANADIUM. 

I.)  "  Green  Oxide  of  V."  Completely  soluble 
V  02,  2  V  03  in  pure  water.  Sparingly  soluble  in 
water  which  contains  a  salt  like 
chloride  of  ammonium  in  solution.  Sparingly 
soluble  in  alcohol  of  0.86  sp.  gr.,  but  insoluble  in 
absolute  alcohol. 

II.)   "  Yellowish    Green    Oxide    of    V."     More 
V02, 4V08    sparingly    soluble    than    No.   I.    in 
water,  and  is  more  completely  pre- 
cipitated on  the  addition  of  salammoniac. 

III.)  "  Orange  Yellow  Oxide  of  V."  Much  more 
easily  soluble'  than  vanadic  acid.  Soluble  in 
22.5  pts.  of  water.  (Berzelius,  Lehrb.,  2.  342.) 

VANADIATE  OF  YTTRIA. 

I.)  mono.    Ppt.     Somewhat  soluble  in  water 
Y  0,  V  03 

II.)  bi.     Soluble  in  water. 

VANADIATE  OF  ZINC. 

I.)  mono.  Insoluble  in  water,  even  when  this 
Zn  0,  V  Os  is  boiling.  (Berzelius.) 

II.)  bi.     Easily  soluble  in  water.     (Berzelius.) 

VANADIATE  OF  ZIRCONIA. 

I.)  normal.     Soluble  in  water. 
Zr2  Os,  3  V  03 

II.)  acid.  Soluble  in  water.  (Berzelius 
Lehrb.) 

VANADIOUS  ACID.  Vid.  binOxide  of  Vana- 
V  02  dium.  Of  the  metallic  vanadites  only  those 

of  the  alkalies  are  soluble  in  water. 
VANADITE  OF  AMMONIA.    Easily  soluble  in 
N  H4  0,  V  02    pure  water.    Insoluble,  or  only  very 
sparingly  soluble,  in  ammonia-water. 
VANADITE  OF  MANGANESE.    Decomposed  by 
water  which  contains  air. 

VANADITE  of  protoxide  OF  MERCURY.  Insol- 
uble in  water. 


I      VANADITE   OF    POTASH.     Permanent.     Very 
K  O,  V  02    soluble  in  water.     Insoluble  in  alcohol, 
or  in  a  cold  aqueous  solution  of  caus- 
tic potash. 

VANADIUM.     Permanent.     Unacted    upon    by 
Va     water,  or  by  sulphuric,  chlorhydric,  or  fluor- 
hydric  acid,  or  by  alkaline  solutions.     Solu- 
ble in  nitric  acid,  and  aqua-regia. 

VANiLLiN(from  the  fruit  of  Vanilla  aromatica.) 
C2oHe°4  Almost  insoluble  in  cold,  readily  solu- 
ble in  boiling  water.  (Gobley;  A. 
Vee.)  Readily  soluble  in  alcohol,  ether,  and  in 
the  fatty  and  volatile  oils.  (Gobley.)  Soluble 
in  dilute  acids,  without  decomposition.  Also 
soluble,  with  yellow  color,  in  concentrated  sul- 
phuric acid.  Easily  soluble,  without  decompo- 
sition, in  an  aqueous  solution  of  caustic  potash 
(Gobley.) 

VARiOLARiN(from  Variolariadealbata).    Insol- 
(Same  as  Lecanoric  Acid  ?)     uble     in     water.      Easily 
soluble  in  alcohol,   and 
ether.     (Robiquet.) 

VASCULOSE.  Insoluble  in  water,  alcohol,  ether, 
concentrated  acids,  or  an  aqueous  solution  of 
cupramin.  Soluble  in  boiling  concentrated  pot- 
ash-lye. (Fremy.) 

VERATRIC  ACID.     Sparingly  soluble  in  cold, 

,  H10  08  =  C18  H,,  07,  H  0     more  soluble  in  boiling 
water.   Very  abundant- 
ly soluble  in  boiling  alcohol.     Insoluble  in  ether. 

VERATRATE  OF  AMMONIA.  Soluble  in  water, 
and  alcohol. 

VERATRATE  OF  ETHYL.     Scarcely  at  all  solu- 
cis  HB  (04  H6)  08    ble  in  water.     Easily  soluble  in 
alcohol.     (Will.) 

VERATRATE  OF  LEAD.    Insoluble  in  water. 

VERATRATE  OF  LIME.     Soluble  in  alcohol. 

VERATRATE  OF  POTASH.     Permanent.     Solu- 
le  in  water,  and  alcohol. 

VERATRATE  OF  SILVER.     Somewhat  soluble 
!j,H9Ag08     in    water,    and    alcohol.      (Merck.) 
Decomposed  by  boiling  water.     Sol- 
uble in  ammonia-water     (Schrcetter.) 

VERATRATE  OF  SODA.  Permanent.  Soluble 
n  water,  and  alcohol. 

VERATRINE.  Efflorescent.  Insoluble  in  boil- 
„  5  t  H  'n£  water-  Read- 

^64  "52  N2  °16  =  N2     {  "u   H52  °16TI        Hy         Soluble         in 

alcohol ;  and  es- 

)ecially  in  ether.     Easily  soluble,  with  combina- 
ion,  in   weak  acids,   even   carbonic  acid  water. 
Langlois.)     Soluble  in  concentrated  chlorhydric 
icid.     Insoluble  in  alkaline  solutions. 
Soluble  in  3  pis.  of  cold  alcohol. 

2       "       boiling     " 
"         50       "       ether. 

(Wittstein's  Handle.) 

100  pts.  of  chloroform  dissolve  11.6  pts.  of  it. 
Schlimpert,  Kopp  $-  Will's  J.  B.  fur  \  859,  p. 
05.)  100  pts.  of  chloroform  dissolve  58.49  pts. 
if  it.  (Michael  Pettenkofer,  Kopp  &  Will's  J. 
B.  fur  1858,  p.  363.)  100  pts.  of  olive-oil  dis- 
olve  1.78  pts.  of  it.  (Pettenkofer,  Ibid.) 

The  salts  of  veratrin  are  in  general  freely  solu- 
le  in  glycerin.     (Parrish's  Pharm.,  p.  236.) 
VERATRAL.    Unacted  upon  by  alkalies. 


Vid.  ftiEthylAmylamin. 
VINAMYLANILIN.     Vid.  Ethyl AmylAnilin. 

ViNAMYLicETHER.     Vid.  Oxide  of  Amvl  & 
f  Ethyl. 
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VINEMYL  ANILIN.     Vid.  Ethyl  Amyl  Anilin. 
VINIC  BUTYRATE.     Vid.  Butyrate  of  Ethyl. 
VINIC  ACID.     Vid.  ParaTartaric  Acid. 
VINIC  ETHER.     Vid.  Oxide  of  Ethyl. 
VINIC  OXALATE.     Vid.  Oxalate  of  Ethyl. 
VINIC  SULPHATE.     Vid.  Sulphate  of  Ethyl. 
VINIC  SULPHITE.     Vid.  Sulphite  of  Ethyl. 

ViNoBENZYLic  ETHER.  Vid.  Oxide  of 
Ethyl  &  of  Toluenyl. 

VINOBUTYLIC  ETHER.  Vid.  Oxide  of  Butyl 
&  of  Ethyl. 

ViNoCACODYL.     Vid.  Arsenft/Ethyl. 

ViNoCoMENic  ACID.  Vid.  EthylComenic 
Acid. 

ViNoMELLiTic  ACID.  Vid.  EthylMellitic 
Acid. 

VINOMETHYLID.  Vid.  Oxide  of  Ethyl  &  of 
Methyl. 

ViNoMETHYLic  OXALATE.  Vid.  Oxalate  of 
Cin  Hg  08  Ethyl  &  of  Methyl. 

VINOMETHYLICOXYSULPHOCARBONATE.    Vid. 

C8  H8  02  S4    OxySulphoCarbonate  of  Ethyl  and 

of  Methyl. 
ViNYL(of  Kolbe).     Vid.  Acetoyl. 

("  Acttyl  "(of  Benelius).) 
C4  H8 

Not  isolated. 


(  Tetraacetylium.      Tetraacetosylium. 
Tetrellullylammonium.') 

ViOLiN(from  Viola  odorata).  More  readily 
soluble  in  water,  but  less  soluble  in  spirit  than 
emetin.  Insoluble  in  ether  or  oils.  (Boullay.) 

VIRIDIC  ACID.  Readily  soluble  in  water, 
CM  HU  0,6  =  CM  H12  OH,  2  H  0  and  in  dilute  acetic 
acid.  Soluble  in 
concentrated  sulphuric  acid. 

VIRIDATE  OF  BARYTA.    Ppt. 
C28  Hlt  Ba,  016  +  2  Aq. 

VIRIDATE  of  dinoxide  OF  COPPER.  Ppt.,  in 
alcohol.  Soluble  in  boiling  water. 

VIRIDATE  OF  LEAD.     Ppt. 

C28  H12  Pb2  018  +  2  Aq 

VisciN(from  Atractylis  gummifera).  Insoluble 
in  water.  Sparingly  soluble  in  alcohol.  Easily 
soluble  in  hot  ether,  and  in  oil  of  turpentine. 
Insoluble  in  fatty  oils.  (Macaire.) 

VITELLIN.     Resembles  albumen  very  closely, 

(From  the  yolk  of  egg.)     occurring,  like  this,  both  in 

a  soluble  and  an  insoluble 

modification.  The  soluble  modification  is  not 
precipitated  from  its  aqueous  solution  by  organic 
acids,  or  by  ordinary  phosphoric  acid,  but  is 
thrown  down  by  sulphuric  and  chlorhydric  acids  ; 
its  solution  begins  to  become  opalescent  at  60°, 
and  at  73°  (8)  76°  deposits  flakes.  It  is  only  dis- 
tinguished from  soluble  albumen  by  the  circum- 
stances, that  (without  the  addition  of  acetic  acid 
or  salts)  when  heated  it  forms  flakes  and  clots, 
that  it  is  not  precipitated  by  the  salts  of  lead  or 
copper,  and  that  it  is  thrown  down  by  ether. 
Coagulated  vitellin  has  the  same  properties  as 
coagulated  albumen.  (Lehmann.)  (Compare 
Dumas  &  Cahours,  Ann.  Ch.  et  Phys.,  (3.)  6. 
422.) 

VITRIOLIZED  TARTAR.  Vid.  Sulphate  of 
Potash. 

VULPIC  ACID.     Vid.  Chrysophanic  Acid. 


W. 


WATER.  Miscible  with  alcohol.  Soluble  in 
H  0  36  pts.  of  ether. 

Soluble  in  30  <©  33  volumes  of  acetate  of  ethyl. 
(Becker.)  Soluble  in  5  volumes  of  iodhydrin. 
(Berthelot  &  De  Luca,  Ann.  Ch.  et  Phys.,  (3.) 
43.  280.)  Slightly  soluble  in  most  of  the  fatty 
oils. 

Only  minute  traces  of  water  are  dissolved  by 
anhydrous  liquid  sulphurous  acid  at  temperatures 
below  — 10°,  at  the  ordinary  pressure.  Even  at 
the  temperature  of  -f-10°,  and  under  a  pressure 
of  several  atmospheres,  not  more  than  0.005  pts. 
of  water  are  dissolved.  (Pierre,  Ann.  Ch.  et  Phys., 
(3.)  23.  431.) 

WATERGLASS.  See  Silicate  of  Soda;  and 
Silicate  of  Potash. 

WAXES.  Are  insoluble  in  water.  Rather  diffi- 
cultly soluble  in  alcohol,  and  in  alkaline  solu- 
tions. Easily  soluble  in  ether,  and  oils.  They 
are  soluble  in  benzin  (Mansfield,  J.  Ch.  Soc.,  1. 
261),  in  chloroform  (Parrish's  Pharm.,  p.  318), 
and  in  oils,  both  fixed  and  essential. 

WAX  OF  ANDiQuiEs(a  New  Granadian  in- 
sect). Is  composed  of  palm  wax  and  sugar-cane 
wax.  (Lewy,  Ann.  Ch.  et  Phys.,  (3.)  13.  454.) 

ANGELICA  WAx(from  Archangelica  officinalis). 
Insoluble  in  water.  More  readily  soluble  in  alco- 
hol, and  ether  than  beeswax.  Sparingly  soluble 
in  potash-lye.  (Buchner.) 

BEESWAX.  Contains  Cerotic  Acid  and  Myri- 
cin,  q.  v.,  the  relative  proportions  of  these  ingre- 
dients being  subject  to  variations.  Beeswax  is 
completely  insoluble  in  water;  partially  soluble 
in  alcohol  ;  cold  alcohol  dissolving  but  little, 
while  boiling  alcohol  dissolves  the  greater  part  of 
it,  to  deposit  it  again  on  cooling.  The  portion 
difficultly  soluble  in  boiling  alcohol  requires  200 
pts.  of  this,  and  99  pts.  of  cold  ether,  for  its  solu- 
tion. The  portion  easily  soluble  in  hot  alcohol  is 
easily  soluble  in  ether.  Soluble  in  warm  acetone, 
a  portion  separating  out  as  the  solution  cools  ; 
water  produced  a  precipitate  in  the  cold  solution. 
(Chenevix,  Ann.  de  Chim.,  1809,  69.  50.)  Solu- 
ble in  hot  oil  of  bay  (Brandes),  in  oil  of  manda- 
rin. (Luca.)  Soluble  in  all  proportions  in  the 
fatty  and  essential  oils. 

BICUYBA  WAX  (from  Myristicabicufiyba).  Sol- 
uble in  boiling  alcohol.  (Lewy,  loc.  cit.) 

CARNANBA  WAX  (from  Brazil).  Soluble  in 
boiling,  less  soluble  in  cold  alcohol,  and  ether. 
(Brandes;  Lewy,  loc.  cit.,  p.  449.)  Miscible  in 
all  proportions  with  fatty  oils.  (Brandes.) 

CHINESE  WAX.     Vid.  Cerotate  of  Ceryl. 

WAX  OF  CHLOROPHYLL. 

WAX  OF  CORK.  Insoluble  in  water.  Soluble 
(Cerin.)  in  alcohol,  ether,  and  easily  in  alkaline 
C60  H40  06  solutions. 

JAPAN  WAX  (from   Rhus  succedanen).     Almost 

(Probably  identical  with  Palmitin.)     insoluble    in     cold 

alcohol,  easily  and 

completely  soluble  in  hot  absolute  alcohol,  and 
still  more  easily  in  warm  ether.  Tolerably  easily 
saponified  by  potash -lye.  (Meyer  &  Sthamer.) 

WAX  OF  MYRicA(from  several  species  of 
myrica ) . 

WAX  OF  OCUBA( from  several  species  of  myris- 
tica.)  Soluble  in  boiling  alcohol.  (Lewy,  toe.  cit.) 


XANTHURIN. 
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O/OKERIT  WAX.     Soluble  in  ether. 
cw  IV 

WAX  OF  THE  PALM-TREE  (from  Ceroxylon  an- 
dicola).  Insoluble  in  water.  Sparingly  soluble  in 
boiling,  and  still  less  soluble  in  cold  alcohol. 
(Lewy,  Ann.  Ch.  et  Phys.,  (3.)  13.  448.) 

WAX  OF  THE  SUGAR-CANE.     Vid.  Cerosin. 

"  WHITE  PRECIPITATE."  Vid.  Chloride  of 
Mercurammonium. 

WOOD  ETHER.     Vid.  Oxide  of  Methyl. 

WOOD  NAPHTHA.  )        Vid.    Hydrate    of    Me- 

WOOD  SPIRIT. 


X. 


XANTHAMID.     Vid.  Hydrate  of  SulphoCarbo- 
nylEthylammonium. 

XANTHAMYLAMID.     Insoluble  in  water.    Very 

(Sulpho  Car  hamate  of  Amy  I.       soluble  in  alcohol,  and 
AmylXantkogenamid.)  ether       Soluble  in  cold 


«W 


concentrated   sulphuric 


acid,  in  which  solution  the  addition  of  water  pro 
duces  a  precipitate.  Unacted  upon  by  boiling 
chlorhvdric  acid.  (M.  W.  Johnson,  J.  Ch.  Soc., 
5.  145.) 

XANTHAMYLAMIC  ACID.  Vid.  OxySulpho- 
Carbonate  of  Amyl. 

XANTHEIN.      Soluble  in   water,   alcohol,   and 

(Properly  AnthoXanthein.)      ether.     (Fremy  &  Cloez.) 

XANTHELENE.  Vid.  OxySulphoCarbonate  of 
Ethyl  (No.  II.). 

XANTHIC  ACID.     )      Vid.    OxySulphoCarbo- 

XANTHIC  ETHER.  J  "ate  of  Ethyl. 

XANTHIC  OXIDE.  Insoluble  in  cold,  soluble 
(UrousAdd.  Xanthin  (improperly).)  to  a  slight  ex- 
C10  H4  N4  04  tent  in  boiling 

water.  (Mar- 

cet.)  Completely,  though  difficultly,  soluble  in 
boiling  water.  Soluble  in  723  pts.  of  boiling,  and 
in  1950  pts.  of  cold  water.  (Cited  by  Weltzien.) 
Insoluble  in  alcohol  or  ether.  (Marcet.)  Solu- 
ble in  concentrated  sulphuric  acid,  from  which 
solution  it  is  not  precipitated  on  the  addition  of 
water.  Also  soluble  in  nitric  acid.  Insoluble,  or 
nearly  insoluble,  in  chlorhydric  and  oxalic  acids. 
(Liebig  &  Wcehler.)  Very  sparingly  soluble  in 
dilute  acids,  or  in  acetic  acid.  (Marcet.)  Soluble 
in  aqueous  solutions  of  the  caustic  alkalies.  More 
soluble  than  uric  acid  in  ammonia-water.  Soluble 
in  an  aqueous  solution  of  carbonate  of  potash, 
but  not  in  solutions  of  the  alkaline  bicarbonates. 
(Marcet.) 

XANTHIL.  Insoluble  in  water.  Soluble  in 
C4H5O8?  alcohol,  and  ether.  Unacted  upon  by 
alkaline  solutions.  (Courbe.) 

"  XANTHIN."     Vid.  Xanthic  Oxide. 

XANTHiN(pf  Kuhlmann).  Easily  soluble  in 
(Yellow  coloring  matter  of  Madder.)  water,  and  alco- 

hol. Almost  in- 

soluble in  ether.  Soluble  in  dilute  acids.  (Kuhl- 
mann.) 

XANTHIN  (of  Fremy  &   Cloez).     Insoluble  in 

(Properly  AnthoXanthin  Yellow  water.  Soluble  in 
coloring  matter  of  Flowers.)  boiling,  insoluble 

in  cold  alcohol,  and 
ether.     (Fremy  &  Cloez.) 

XANTHOBETIC  ACID.  Hygroscopic.  Easily 
soluble  in  water,  and  absolute  alcohol.  The 


alkaline  and  alkaline  earthy  salts  of  xanthobetic 
acid  are  soluble  in  water.  (L.  Meier.) 

XANTiioCoBALT.  Its  salts  are  rather  more 
soluble,  both  in  hot  and  cold  water,  than  those  of 
roseo-,  purpureo-,  or  luteo-cohalt  Solutions  of  its 
salts  are  decomposed  by  boiling,  though  some- 
times with  difficulty.  When  heated  with  mineral 
acids  they  are  decomposed  ;  but  when  solutions 
of  them  are  slightly  acidulated  with  acetic  acid, 
they  may  be  evaporated  without  much  decom- 
position. (Gibbs  &  Genth,  Smithsonian  Contrib., 
vol.  9.) 

XANTHOGENAMID.  Vid.  Hydrate  of  Sulpho- 
CarbonylEthylammonium. 

XANTIIOGENIC  ACID.  Vid.  OxySulphoCar- 
bonate of  Ethyl. 

XANTHOIL.  Scarcely  soluble  in  water.  Read- 
ily soluble  in  alcohol,  even  when  this  is  very 
dilute.  (Zeise.) 

XANTHOPENIC  ACID.    Ppt. 

XANTHOPENATE  OF  POTASH.  Soluble  in  wa- 
ter, at  least  when  this  is  alkaline.  (Wcehler.) 

XANTHOPHYLL.  Insoluble  in  water.  Diffi- 
(  Yellow  coloring  matter  of  autumn  leaves.)  cultly  solu- 
ble in  alco- 
hol ;  more  easily  soluble  in  ether.  Also  sparingly 
soluble  in  an  aqueous  solution  of  caustic  potash. 
Decomposed  by  concentrated  sulphuric  acid. 
(Berzelius,  Ann.  der  Pharm.,  1837,  21.  260.) 

XANTHOPiCRiT(from  the  bark  of  Xanthoxylum 
Clava-Herculis).  Permanent.  Somewhat  diffi- 
cultly soluble  in  water.  Easily  soluble  in  alcohol. 
Insoluble  in  ether.  (Chevallier  &  Pelletan.) 

XANTHOPROTEIC  ACID.  Insoluble  in  water, 
(Xantho Protein.)  alcohol,  or  ether.  Soluble  in 
€34  N26  N4  014  (?)  concentrated  acids,  and  in  alka- 
line solutions. 

XANTHOPROTEATE  OF  AMMONIA. 

XANTHOPROTEATE  OF  BARYTA.  Readily  sol- 
uble in  water.  Insoluble  in  alcohol  or  ether. 

XANTHOPROTEATE  OF  COPPER (Cu  O).    Ppt. 

XANTHOPROTEATE  of  protoxide  OF  IRON.  Ppt. 

XANTHOPROTEATE  OF  LEAD.    Ppt. 

XANTHOPROTEATE  OF  LIME. 

I.)  Soluble  in  water. 

II.)  basic.     Insoluble  in  water. 

XANTHOPROTEATE  OF  POTASH. 

XANTHOPROTEATE  OF  SILVER.  Ppt. 

XANTHOPROTEATE  OF  SODA. 

XANTHORHAMNIN.  Readily  soluble  in  water, 
C28  Hi2  04  (?)  and  alcohol.  Entirely  insoluble  in 

ether.     (Kane,  Proc.  ft.  Irish  Acad 
2.  224.) 

XANTHOXYLENE. 
C10H8 

XANTHOXYLIN.  Insoluble  in  water,  even  when 
C10H604    this  is  boiling.     Easily  soluble  in  alco- 
hol, and  ether.     (Stenhouse,   Ann.  Ch. 
u.  Pharm.,  104.  238.) 

XANTHDRIN.  Decomposed  by  an  alcholic 
C8H804S  =  "C4H50,  C4H803S»  "solution  of 

caustic  potash. 
(Courbe.) 

XANTHURIN  GAS.     1  volume  of  alcohol    ab- 

(  Xanthin  Gas.)     SOrbs    12    vols.    of    it  \     1    vol.    of 
«C4H3S404»     ether,  20   vols.;  1    vol.   of  oil   of 
turpentine,   10   vols.     Slowly   ab- 
sorbed by  potash-lye.     (Courbe.) 
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XVLENE.     Insoluble  in  water.     Readily  solu- 

(Xyiol.    Hydride  of  Xylyl.)     ble  in  alcohol,  and  ether. 

C16  H10  Slowly  soluble  in   con- 

centrated sulphuric  acid. 

(Voelckel.) 

XYLENYL  ALCOHOL.      Vid.  Phloretol. 

XYLENYLSULPHUROUS  ACID.  Very  deli- 
(SulpkOryloiic  Add.  quescent.  Exceedingly  sol- 
XylolSulphunc  Acid.)  nWe  m  water>  and  in'  CQn. 

I'wHio-sUe  centrated  sulphuric  acid. 

Soluble  in  xylene.  (Church,  Phil.  Mag.,  9.  455.) 

XYLENYLSDLPHITE  OF  BARYTA.  Soluble  in 
C18  H9  Ba  S2  06  water,  especially  if  this  is  hot. 
(Church,  loc.  cit.) 

XYLIDIN. 

(Xylidamin.     Xylylamin.) 


XYLITE.     Vid.  Lignone. 

XYLITE  OIL.  Nearly  insoluble  in  water. 
Ct,  H90  Readily  soluble  in  wood-spirit,  ether, 
alcohol,  and  lignone.  (Weidmann  & 
Schweitzer.) 

XYLITE  RESIN. 

a  =  Brown.  Insoluble  in  water  or  potash- 
c*4  His  °s  lye>  Readily  soluble  in  alco- 

hol, ether,  and  lignone.  (Weid- 
mann &  Schweitzer.) 

6  =  Yellow.  Nearly  insoluble  in  weak  spirit. 
Soluble  in  strong  alcohol,  and  in  ether.  (W. 
&  S.) 

XYLITIC  NAPHTHA.  Very  sparingly  soluble 
C)2  H1S  03  in  water.  Readily  soluble  in  alcohol, 
ether,  and  lignone.  (Weidmann  & 
Schweitzer.) 

XYLYL.  Not  isolated. 
C,«H8 

XYLOIDIN.    Insoluble  in  water,  alcohol,  ether, 

(Pyroxam.     JfitrJimirlin.)  or     a     mixture 

CM  H,  N  014  =  C"  H'  CN  °«>  fr"  \  °*    of  alcohol  and 

"2  5         ether.      Easily 

soluble  in  acetic  acid,  even  when  this  is  cold.  Sol- 
uble, with  decomposition,  in  chlorhydric  acid. 
Easily  soluble  in  nitric  acid,  both  concentrated 
and  dilute.  Insoluble  in  a  dilute  solution  of 
caustic  potash.  (Bechamp,  Ann.  Ch.  et  Pkys., 
(3.)  46.  349.)  Becomes  soft  and  adhesive  when 
boiled  with  water  and  dilute  sulphuric  acid,  with- 
out dissolving  to  any  appreciable  extent.  Very 
sparingly  soluble,  or  insoluble,  in  alcohol.  Dis- 
solves to  a  gelatinous  solution  in  a  mixture  of 
alcohol  and  ether.  Soluble  in  warm  concentrated 
chlorhydric  acid,  and  is  precipitated  therefrom  on 
the  addition  of  water.  Also  soluble  in  concen- 
trated sulphuric  acid,  but  is  not  reprecipitated  on 
the  addition  of  water.  Soluble,  with  decompo- 
sition, in  cold  dilute  nitric  acid.  Soluble  to  a 
thick  slime  in  acetic  acid  ;  this  solution  coagulates 
on  the  addition  of  water.  (Wittstein's  Handw.) 

XYLOL.     Vid.  Xylene. 

XYLORETIN.  Insoluble  in  water.  Readily 
C40HM04  soluble  in  strong  alcohol,  and  ether. 
(Forchammer.) 

XYLO8TEiN(from  the  berries  of  Lonicera  xylos- 
teum).  Sparingly  soluble  in  cold,  abundantly 
soluble  in  boiling  water.  Very  easily  soluble  in 
alcohol,  and  in  ether.  Decomposed  by  acids. 

XYLYLAMIN.     Vid.  Xylidin. 


Y. 


YELLOW  PRTJSSIATE  OF  POTASH.  Vid.  Fer- 
rocyanide  of  Potassium. 

YTTRIUM.  Unacted  upon  by  air  or  water  at 
Y  the  ordinary  temperature.  Soluble  in  dilute 
acids,  and  somewhat  more  difficultly  in  potash- 
lye.  Insoluble  in  ammonia-water.  (Woehler.) 


Z. 


ZEiN(gluten  of  Zea  mais}.  Insoluble  in  water. 
Soluble  in  alcohol.  Partially  soluble  in  ether, 
oil  of  turpentine,  and  alkaline  solutions.  Un- 
acted upon  by  concentrated  chlorhydric  acid.  Sol- 
uble in  concentrated  sulphuric  acid.  Decomposed 
by  concentrated  nitric  acid.  (Gorham  ;  Bizio.) 

ZINC.     Unacted  upon  by  cold  water  free  from 

Zn     air.     Slowly  oxydized  by  boiling  water,  the 

latter     being    decomposed.       (H.    Deville  ; 

Cooke.)      Easily  soluble   in    dilute   chlorhydric, 

sulphuric,  and  nitric  acids  ;  and  in  almost  all  the 

acids  which  are  soluble  in  water,  when  these  are 

I  not  too  dilute.     Slowly  soluble  in  warm  aqueous 

solutions  of  caustic  potash,   and   ammonia,   and 

even  in  a  boiling  aqueous  solution  of  chloride  of 

ammonium. 

Soluble  in  a  neutral  aqueous  solution  of  proto- 
chloride  of  iron,  especially  if  this  is  heated  to 
I  boiling,  some  metallic  iron  being  meanwhile  de- 
I  posited.  (Capitaine,  C.  R.,  1839,  9.  737.)  Sol- 
uble in  an  aqueous  solution  of  normal  sulphate  of 
nickel,  some  oxide  of  nickel  being  precipitated 
meanwhile.  (Tupputi,  Ann.  de  Chim.,  1811,78. 
149.)  A  strong  hot  aqueous  solution  of  chloride 
of  zinc  is  capable  of  oxydizing  and  dissolving  an 
excess  of  zinc,  and  the'  solution  may  remain  per- 
fect on  cooling,  but  on  diluting  it  with  water 
oxychloride  of  zinc  is  immediately  precipitated. 
(O'rdway,  Am.  J.  Sci.,  (2.)  23.  222.) 

Zinc  is  not  attacked  by  pure  nitric  acid  of  1.512 
(a)  1.419  sp.  gr.  at  a  temperature  of  — 18°  or  less, 
the  metal  covering  itself  with  a  yellowish  white 
coat,  which  prevents  further  action  ;  at  a  higher 
temperature  this  coating  dissolves,  and  the  metal 
is  at  once  attacked  by  the  acid.  Nitric  acid  of 
1.419  @  1.401  sp.  gr.,  or  even  somewhat  more 
dilute,  does  not  attack  zinc  at  the  temperature  of 
a  freezing  mixture,  though  at  0°,  and  above,  the 
action  is  violent.  Pure  nitric  acid,  more  dilute 
than  this,  attacks  zinc,  even  at  the  temperature  of 
a  mixture  of  ice  and  salt.  (Millon,  Ann.  Ck.et 
Phys.,  (3.)  6.  99.)  Soluble  in  carbonic  acid 
water.  (Berzelius,  Lehrb.,  3.  689.)  When  pure 
zinc  is  melted  at  the  lowest  possible  temperature, 
and  the  molten  mass  immediately  poured  into 
cold  water,  the  metal  obtained  is  but  slowly  acted 
upon  by  dilute  sulphuric  acid.  If  another  portion 
of  zinc  thus  melted  is  poured  on  to  a  warm  plate, 
it  is  somewhat  more  soluble  in  sulphuric  acid 
than  the  preceding,  but  still  dissolves  with  diffi- 
culty. But  if  the  same  melted  zinc  be  heated 
nearly  to  redness,  and  then  poured  into  cold 
water,  it  is  readily  soluble  in  dilute  sulphuric 
acid,  and  if  poured  on  to  a  warm  plate,  it  is  still 
more  soluble  in  sulphuric  acid.  (Bolley,  Ann. 
Ch.  u.  Pharm.,  95.  303.)  Zinc  which  contains 
Y5  pt.  of  iron,  lead,  copper,  or  tin,  is  much  more 
soluble  in  dilute  acids  than  pure  zinc.  (De  la 
Rive.)  The  power  of  acids,  &c.,  to  dissolve  zinc 
is  greatly  influenced  by  the  presence  of  small 
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quantities  of  various  metallic  solutions.  In  the 
following  experiments  six  nearly  equal  portions 
of  commercial  /.inc,  in  thin  sheets,  were  each 
treated,  during  ten  minutes,  with  0.1 5  litre  of  a 
mixture  of  1  pt.  of  monohydrated  sulphuric  acid, 
and  12  pts.  of  water;  in  flask  No.  I.,  which  con- 
tained nothing  hut  the  dilute  sulphuric  acid,  the 
10.119  grins,  of  zinc  taken  lost  0.028  grm. ;  in 
No.  II.,  which,  heside  the  acid,  received  4  drops 
of  a  solution  of  1  pt.  of  bichloride  of  platinum  in 
10  pts.  of  water,  10.466  grms.  of  zinc  lost  4.298 
grins.  ;  in  No.  III.,  which,  heside  the  acid,  con- 
tained 10  drops  of  a  saturated  solution  of  tartar 
emetic,  10.600  grms.  of  zinc  lost  0.8  grm.;  in 
No.  IV.,  which,  beside  the  acid,  contained  10 
drops  of  a  saturated  solution  of  sulphate  of  cop- 
per, 9.808  grms.  of  zinc  lost  1.234  grms.;  in 
No.  V.,  which,  beside  the  acid,  contained  15  drops 
of  a  saturated  solution  of  arsenious  acid,  10.857 
grms.  of  zinc  lost  3706  grms.;  in  No.  VI., 
which,  beside  the  acid,  contained  15  drops  of  a 
saturated  solution  of  sulphate  of  silver,  10.349 
grms.  of  zinc  lost  0.071  grm.  It  was  impossible 
to  employ  in  each  experiment  exactly  the  same 
quantity  of  zinc,  but  the  results  may  be  conve- 
niently compared  by  reducing  the  numbers  above 
given,  for  the  original  weight  of  zinc  taken,  and 
the  loss  of  zinc,  to  a  common  expression,  taking 
as  unity  the  action  of  the  pure  dilute  acid  upon 
the  metal,  —  as  in  the  following  table  : 

Action  of  pure  dilute  S  Os        .        .        1 
do.      with     Pt  Cla  149 

"      As  Os  123 

"  Cu  O,  S  Os  45 
"  C8  H4  Sbs  K  Ou  29 
"  Ag  O,  S  Os  2.4 

On  adding  the  foregoing  saline  solutions,  it  is 
observed,  that  the  action  of  bichloride  of  plati- 
num is  immediate,  and  subsequently  tends  to 
decrease  ;  the  influence  of  arsenious  acid,  on  the 
other  hand,  is  rather  slowly  established,  but  it 
increases  rapidly,  and  soon  equals  that  of  the 
platinum  salt ;  the  sulphate  of  copper,  tartar 
emetic,  and  sulphate  of  silver,  also  produce  an 
increasing  acceleration.  In  the  case  of  sulphate 
of  silver  this  increase  was  measured ;  in  two 
experiments,  which  lasted  an  hour,  instead  of  ten 
minutes,  the  following  results  were  obtained : 
in  No.  I.,  10.091  grms.  of  zinc,  treated  with  the 
unadulterated  dilute  sulphuric  acid,  lost  1.187 
grms. ;  in  No.  II.,  treated  with  sulphuric  acid, 
+  15  drops  of  a  saturated  solution  of  sulphate  of 
silver,  10.278  grms.  of  zinc  lost  5.527  grms.  Thus 
the  acceleration  produced  by  sulphate  of  silver  is 
expressed  by  the  number  2.4  when  the  reaction 
lasts  ten  minutes,  and  by  4.6  when  it  lasts  an 
hour.  Solutions  of  salts  of  cobalt,  nickel,  tin, 
cadmium,  chrome,  lead,  antimony,  and  bismuth, 
all  accelerate  the  evolution  of  hydrogen  when 
added  to  a  mixture  of  zinc  and  dilute  sulphuric 
acid,  but  the  amount  of  their  influence  was  not 
determined,  since  the  examples  above  given  ap- 
pear to  offer  the  most  striking  cases,  both  of  slow 
and  of  rapid  acceleration.  When  a  few  drops  of 
protochloride  of  mercury  (Hg  Cl)  are  added  to 
dilute  sulphuric  acid,  which  is  acting  upon  zinc, 
the  latter  becomes  covered  with  a  coat  of  amal- 
gam, as  is  well  known,  and  is  thus  protected 
from  the  further  action  of  the  acid.  In  an  ex- 
periment, made  for  the  purpose  of  determining 
the  amount  of  this  preservation  of  zinc  by  mer- 
cury, 20.978  grms.  of  sheet  zinc  were  left  during 
seventy  hours  in  contact  with  a  quantity  of  dilute 
sulphuric  acid  (1  pt.  of  H  O,  S  Os  +  10  pts.  of 


water)  sufficient  to  dissolve  the  whole  of  it  in 
about  an  hour  and  a  half,  the  loss  of  zinc  during 
these  seventy  hours  having  been  only  0.343  grm. 
It  appears,  therefore,  that  a  small  quantity  of 
mercury  acts  in  a  manner  diametrically  opposed 
to  that  of  a  small  quantity  of  platinum  or  arse- 
nic. These  differences  become  still  more  frequent 
and  striking  when  different  rnetals  are  treated 
with  equal  small  portions  of  a  given  metallic  so- 
lution ;  iron,  for  example,  may  be  preserved  by 
the  addition  of  a  solution  which  is  capable  of 
increasing  the  solution  of  zinc  a  hundred-fold. 

In  order  to  determine  the  influence  which  might 
be  exerted  upon  the  action  of  the  metallic  solu- 
tion by  varying  the  proportion  of  the  latter,  the 
following  experiments  were  made  :  in  No.  I.,  in 
which  to  the  dilute  sulphuric  acid  (1  pt.  II  O, 
S  Os  -f-  12  pts.  H  0)  1  drop  of  bichloride  of 
platinum  was  added,  10.379  grms.  of  zinc  lost,  in 
five  minutes,  1. 848  grm. ;  and  in  No.  II.,  where 
10  drops  of  Pt  CU  were  added  to  a  similar  acid, 
10.257  grms.  of  zinc  lost,  in  five  minutes,  3.871 
grms.,  the  quantity  of  bichloride  of  platinum  in 
becoming  ten  times  greater,  having  produced  an 
action  about  twice  as  energetic  as  before. 

With  regard  to  the  persistence  of  the  influence 
exerted  by  these  small  quantities  of  metallic  so- 
lutions, an  idea  may  be  gained  from  the  following 
experiments  :  1st.)  Three  quantities  of  zinc,  sen- 
sibly equal  in  weight,  were  immersed  separately 
in  dilute  sulphuric  acid  (1  pt.  H  O,  S  Os  -f-  12 
pts.  of  H  0),  and  then  withdrawn,  the  first  piece 
after  five  minutes,  the  second  after  10  minutes, 
and  the  third  after  15  minutes.  2d.)  Three  por- 
tions of  zinc,  sensibly  equal  in  weight  to  the  pre- 
ceding, were  immersed  in  similar  sulphuric  acid, 
to  which  had  been  added  4  drops  of  bichloride  of 
platinum,  and  subsequently  withdrawn  after  the 
lapse  of  the  same  intervals  of  time  as  in  the  pre- 
ceding experiment. 

First  Series.     S  Os  alone.  grms. 

Zinc  taken  15.104  grms. ;  loss  in  5  minutes  0.025 

15.041      "  "10       "         0.058 

15.215      "  "     15       "         0.120 

Second  Series.     S  Os  +  4  drops  of  Pt  Cl,. 
Zinc  taken  15.352  grms. ;  loss  in  5  minutes  3.653 
15.326      "  "     10       "         6.325 

"  15.237      "  "     15       "         7.206 

The  action  of  dilute  sulphuric  acid  on  zinc  is  a 
rapidly  increasing  action  ;  but  this  is  no  longer 
the  case  when  the  acid  contains  traces  of  bichlo- 
ride of  platinum.  Thus,  when  the  initial  action 
is  no  longer  considered,  we  are  far  from  finding 
very  considerable  differences  after  the  addition  of 
bichloride  of  platinum.  If,  for  example,  the 
times  necessary  for  complete  solution  are  con- 
sidered, it  will  be  found  that  the  bichloride  of 
platinum  only  renders  the  solution  five  or  six 
times  more  rapid.  The  state  of  concentration  of 
the  acid  is  also  an  important  point  to  be  con- 
sidered. An  acid  diluted  with  10  instead  of  12 
pts.  of  water  exhibits  less  characteristic  effects, 
and,  with  increasing  concentration  of  the  acid, 
these  effects  are  gradually  effaced. 

The  action  of  other  mineral  acids  and  of  or- 
ganic acids  upon  zinc  is  influenced,  like  that  of 
dilute  sulphuric  acid,  by  the  presence  of  small 
portions  of  metals  ;  but  the  amount  of  this  in- 
fluence varies  with  each  acid.  These  differences 
may  be  appreciated  by  the  following  numbers, 
determined  with  chlorhydric  acid.  The  chlorhy- 
dric  acid  must  be  very  dilute,  in  order  that  the 
addition  of  small  quantities  of  metallic  salts  shall 
strongly  influence  its  action  ;  no  less  than  40  vols. 
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of  water  being:  necessary  for  1  vol.  of  strong 
chlorhydric  acid.  In  the  following  experiments, 
conducted  like  those  with  sulphuric  acid,  the  con- 
tact of  the  zinc  and  acid  lasted  an  hour  :  in  No. 
I.  dilute  chlorhydric  acid,  without  any  addition, 
acting  upon  5.64  grms.  of  zinc,  the  latter  lost 
0.059  grra. ;  in  No.  II.,  using  dilute  chlorhydric 
acid,  +  4  drops  of  bichloride  of  platinum,  5.691 
grms.  of  zinc  lost  2.586  grms. ;  in  No.  III.,  using 
dilute  chlorhydric  acid,  +  20  drops  of  a  saturated 
solution  of  arsenious  acid,  5.664  grms.  of  zinc  lost 
2.258  grms.  ;  in  No.  IV.,  using  dilute  chlorhydric 
acid,  +  15  drops  of  tartar  emetic,  5.656  grms.  of 
zinc  lost  2.054  grms.  Reducing  these,  as  before, 
to  a  common  standard,  we  have, 

Action  of  pure  dilute  acid          .         .  1 

"     -f  Pt  Cl«  43 

"     +  As  Os  38 

"     H-  C8  H«  Sbs  K  Ou  35 

Whence  it  appears  that  bichloride  of  platinum 
is  far  from  producing  so  strong  an  acceleration  in 
this  case  as  with  sulphuric  acid  ;  and  that  tartar 
emetic,  which,  with  sulphuric  acid,  acts  five  times 
less  strongly  than  bichloride  of  platinum,  exerts, 
in  presence  of  chlorhydric  acid,  an  influence 
almost  equal  to  that  of  the  latter  salt. 

Neither  dilute  nor  concentrated  solutions  of 
oxalic  acid  convert  zinc  [completely]  into  oxa- 
late,  even  at  the  temperature  of  ebullition.  But 
if  the  least  trace  of  bichloride  of  platinum  be 
added,  the  metal  is  completely  converted  to  oxa- 
late,  even  in  the  cold,  although  oxalate  of  zinc  is 
insoluble.  The  bichloride  of  platinum  is  the  only 
one  of  the  substances  in  question  which  acts  in 
this  case  in  a  well-defined  manner;  sulphate  of 
copper,  arsenious  acid,  etc.,  appearing  to  exert  no 
influence. 

Glacial  acetic  acid,  diluted  with  one  volume  of 
water,  attacks  zinc  feebly ;  but  a  single  drop  of 
bichloride  of  platinum  communicates  a  most  re- 
markable intensity  to  the  reaction.  On  compar- 
ing the  amounts  of  zinc  dissolved  in  the  two  cases, 
it  was  found  that  200  times  more  had  passed  into 
solution  by  virtue  of  the  bichloride  of  platinum. 
In  the  case  of  this  weak  acid,  protochloride  of 
mercury  (Hg  Cl)  exerts  no  preserving  influence  ; 
arsenious  acid  develops  its  accelerating  action  only 
after  a  very  long  time ;  sulphate  of  copper  and 
tartar  emetic  accelerate  the  action,  but  much  less 
than  the  platinum  salt  Dilute  butyric  acid  be- 
haves precisely  like  acetic  acid.  Citric  acid  exhibits 
these  accelerations  very  clearly.  When  dissolved 
in  5  or  6  pts.  of  water  its  action  upon  zinc  is  very 
feeble,  but  the  addition  of  bichloride  of  platinum, 
sulphate  of  copper,  or  arsenious  acid  occasions  a 
very  abundant  evolution  of  hydrogen  ;  sulphate 
of  silver  exerts  no  appreciable  influence ;  proto- 
chloride of  mercury  (Hg  Cl)  preserves  the  metal 
very  well.  Tartaric  acid  dissolved  in  7  or  8  pts. 
of  water  presents  phenomena  analogous  to  those 
exhibited  by  citric  acid,  excepting  only  sulphate 
of  silver,  which  considerably  accelerates  the  con- 
version of  zinc  into  tartrate.  Racemic  acid  be- 
haves also  like  the  two  preceding  acids ;  as  with 
tartaric  acid,  sulphate  of  silver  accelerates  the 
formation  of  racemate  of  zinc,  but  arsenious  acid 
only  acts  very  slowly. 

An  energetic  action  upon  zinc  is  also  produced 
by  various  saline  solutions  after  these  have  been 
mixed  with  small  quantities  of  the  metallic  solu- 
tions above  mentioned.  In  this  category  may  be 
enumerated  aqueous  solutions  of  the  chlorides  of 
potassium  and  sodium,  the  sulphates  of  soda, 
potash,  and  magnesia,  and  the  hydrates  of  soda, 


potash,  and  ammonia  ;  it  being  only  necessary  to 
add  some  drops  of  bichloride  of  platinum  in  order 
that  these  solutions  shall  cause  a  very  sensible 
evolution  of  hydrogen  from  granulated  zinc,  even 
in  the  cold,  while  at  the  temperature  of  boiling 
hydrogen  is  produced  in  abundance. 

Sea-water,  river-water,  and  even  distilled  water, 
are  decomposed  by  zinc  when  in  presence  of  small 
quantities  of  some  of  these  metallic  solutions. 
The  distilled  water  furnishing  less  hydrogen  than 
the  waters  which  contain  saline  matter.  The 
disengagement  of  hydrogen  commences  imme- 
diately, but  continues  for  a  long  time  ;  thus,  a 
flask  of  the  capacity  of  8  ounces,  containing 
some  granulated  zinc,  was  filled  with  distilled 
water,  to  which  had  been  added  six  drops  of 
bichloride  of  platinum  ;  hydrogen  was  imme- 
diately evolved,  300  c.c.  being  formed  in  the 
course  of  24  hours,  the  development  continued  at 
about  this  rate  during  the  second  and  third  day, 
while  at  the  end  of  eight  days  only  200  c.c.,  or 
thereabouts,  of  gas  were  formed  in  the  course  of 
24  hours  5  at  the  end  of  twenty  days,  however,  the 
production  of  hydrogen  still  continued.  It  must 
he  remarked,  in  this  connection,  that  bichloride  of 
platinum  and  sulphate  of  copper  are  the  only 
metallic  salts  capable  of  causing  zinc  to  decom- 
pose, and  be  dissolved  by  distilled  water ;  neither 
arsenious  acid,  tartar  emetic,  nor  sulphate  of 
silver  producing  a  single  bubble  of  hydrogen. 
Bichloride  of  platinum,  moreover,  acts  much 
more  energetically  than  sulphate  of  copper  ;  and 
among  the  saline  solutions,  the  solution  of -sul- 
phate of  soda  affords  the  most  abundant  disen- 
gagement of  hydrogen.  In  a  case  where  a  satu- 
rated solution  of  chloride  of  sodium,  together 
with  some  bichloride  of  platinum,  furnished  127 
c.c.  of  hydrogen,  a  saturated  solution  of  sulphate 
of  soda,  furnished,  under  analogous  conditions, 
224  c.c. 

Upon  the  reactions  above  described  light  exerts 
a  decided  influence.  This  influence  may  be  most 
readily  proved  by  means  of  the  slow  reactions, 
as  those  with  saline  solutions.  As  a  general  rule, 
the  disengagement  of  hydrogen  is  slower  when 
light  is  avoided.  But  in  certain  cases  the  diminu- 
tion of  action  exhibits  very  peculiar  characteris- 
tics ;  thus,  if  two  flasks  of  equal  size,  one  of  which 
is  protected  from  the  light  by  envelopes  of  black 
paper  and  tin  foil,  while  the  other  receives  the 
direct  light  of  the  sky,  are  taken,  and  equal  por- 
tions of  sheet  zinc  and  a  saturated  solution  of 
chloride  of  sodium,  plus  bichloride  of  platinum, 
introduced  into  each,  the  two  flasks  being  placed 
side  by  side  in  a  basin  of  water,  in  order  to  main- 
tain equilibrium  of  temperature  ;  a  more  rapid 
evolution  of  hydrogen  will  be  observed  at  first  in 
the  covered  flask,  but  suddenly  the  gas  ceases  to  be 
evolved  from  this  flask,  and,  after  the  lapse  of 
several  hours,  it  is  useless  to  remove  the  envel- 
opes, for  hydrogen  is  no  longer  formed.  In  the 
other,  uncovered  flask,  however,  the  disengage- 
ment of  gas,  though  much  slower  in  the  begin- 
ning, goes  on  without  interruption,  and  may  last 
during  several  months. 

When,  in  the  acid  or  saline  solutions  above 
mentioned,  or  even  in  the  pure  water,  the  zinc 
comes  in  contact  with  the  small  portion  of  metallic 
solution  which  has  been  added,  it  is  easy  to  see 
that  the  metal  of  the  latter  is  precipitated  upon 
the  zinc.  As  by  this  means  there  is  formed  a 
small  quantity  of  chloride,  or  other  salt,  of  zinc, 
corresponding  to  the  bichloride  of  platinum,  or 
other  salt  employed,  the  question  arises,  whether 
the  salt  thus  formed  participates  in  the  reactions 
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under  discussion.  But  it  is  clear  that  this  in- 
fluence, if  appreciable,  must  be  very  feeble,  for 
if  after  the  precipitation  of  the  platinum,  or  other 
metal,  the  sheet  of  zinc  upon  which  it  has  fallen  is 
thoroughly  washed,  and  then  placed  in  afresh  acid 
or  saline  solution,  in  which  the  salt  resulting  from 
the  precipitation  can  no  longer  form,  the  disengage- 
ment of  hydrogen  will  go  on  just  as  if  the  solu- 
tion had  not  been  changed.  (Millon,  C.  R.,  1845, 
21.  pp.  37-45.)  In  connection  with  Millon's 
observations,  compare  the  remarks  of  Barreswil 
(C.  R.,  21.  292),  who  urges  that  these  reactions 
may  all  be  explained  by  referring  to  galvanic 
action,  induced  by  the  precipitated  metal.  Ac- 
cording to  B.,  the  action  of  chlorhydric  acid 
upon  zinc  may  be  accelerated  as  well  by  placing 
a  platinum  wire  in  contact  with  the  zinc,  as  by 
adding  a  solution  of  bichloride  of  platinum. 
Again,  the  addition  of  a  metallic  salt  accelerates 
the  solution  of  zinc  by  acids,  etc.,  only  in  those 
cases  where  the  metal,  as  it  is  precipitated  upon 
the  zinc,  forms  a  loose  spongy  coating ;  for  if  a 
compact  adherent  layer  of  any  metal  incapable  of 
decomposing  water  is  formed  upon  the  zinc,  the 
latter  is,  as  it  were,  varnished,  and  being  no 
longer  in  contact  with  the  acid,  cannot  be  acted 
upon  thereby. 

Most  of  the  salts  of  zinc  are  soluble  in  water, 
and  all  which  are  insoluble  in  water  dissolve  in 
chlorhydric  acid,  and  in  a  hot  aqueous  solution  of 
chloride  of  ammonium. 


ZlNCACETAMID. 
C4H302 


Decomposed  by  water. 


j? 

(Zn 


Zn 
ZlNCAMID. 


Instantly   decomposed   by   water, 
Insoluble  in  ether.    (Frank- 
.  Zn    land.) 
ZINCAMYL.    Decomposed  by  water.     (Frank- 

(Amylide  of  Zinc.)     land.) 
Cin  H,,  Zn 


ZINCANILIN. 

(ZincPhenylamin.) 
H6 

N 


Decomposed  by  water. 


ZINCATE  OF  POTASH.  Readily  soluble  in  wa- 
ter, the  solution  undergoing  decomposition  when 
boiled.  (Laux.)  Decomposed  by  pure  water. 
Soluble  in  alkaline  liquors.  It  may  sometimes 
be  crystallized  by  adding  alcohol  to  the  weak 
alkaline  solution.  (Frcmy,  Ann.  Ch.  et  Phys., 
(3.)  12.  382.) 

ZINCATE  OF  SODA.  Soluble  in  water.  (Du- 
mas, Jr.) 

ZINCETHYL.  Decomposed  by  water,  and  di- 
(ZincEthylmm.  lute  acids.  Soluble  in  anhy- 
Etiiyiide  of  Zinc.)  drous  cther  (Frankland,  J.  Ch. 
C*H5Zn  Sbc.,2.293.) 

ZINCIDE  OF  IRON.  Soluble  in  cold  acetic 
acid.  (Berthier.) 

ZINCMETHYL.    Decomposed  at  once  by  wa- 

(Met/iylide  of  Zinc.)     ter. 
C,  H3  Zn 

ZINC  OXIMID. 

NN   ri 
2<  »2 

'  Zn2 


Vid.  ZincAnilin. 

ZIRCONIA.     Vid.  Oxide  of  Zirconium. 

ZIRCONIUM.  Insoluble  in  water.  Unacted 
Zr  upon  by  concentrated  chlorhydric  or  sulphuric 
acid  at  the  ordinary  temperature,  and  only 
slightly  acted  upon  by  them  after  long-continued 
boiling.  Nor  is  it  any  more  strongly  attacked  by 
nitric  acid,  or  aqua  regia.  Easily  soluble  in  fluor- 
hydric  acid,  and  with  violence  in  a  mixture  of 
fluorhydric  and  nitric  acids.  Insoluble  in  aqueous 
solutions  of  the  caustic  alkalies,  either  cold  or 
boiling.  (Berzelius,  Lehrb.) 

Zuckersceure.     Vid.  Saccharic  Acid. 
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ERRATA. 


Page  2,  column  2,  line  29  from  bottom,  for 
1.0539  read  1.0534* 

Page  3,  col.  2,  line  32  from  bottom,  for  "  one  " 
read  three. 

Page  5,  col.  1,  line  15,  for  "  one  "  read  three. 

Page  6,  col.  1,  line  31  from  bottom,  for  "  one  " 
read  three. 

Page  6,  col.  2,  line  6  from  bottom,  for  "  one  " 
read  three. 

Page  7,  col.  1,  line  12  (and  in  several  other 
places  in  the  first  sheets  of  the  work),  for 
"  Thompson  "  read  Thomson. 

Page  7,  col.  1,  line  27  from  bottom,  for  1.0866 
read  1.0356,*  and  for  1.1330  read  1.1390.* 

Page  8,  col.  1,  line  21  from  bottom,  for  1.1180 
read  1.1190.* 

Page  9,  col.  1 ,  strike  out  lines  5-8  from 
bottom. 

Page  10,  col.  2,  line  30  from  bottom,  for  1.1755 
read  1.1745* 

Page  49,  col.  1,  transpose  line  10  to  its  proper 
place  on  p.  48,  col.  2  ;  also  transpose  lines  11  and 
12  to  the  top  of  the  column. 

Page  91,  col.  1,  transpose  lines  21-25  to 
their  proper  place,  below  line  6 ;  also  transpose 
lines  32  -  35  to  below  line  20. 

Page  101,  col.  1.  At  line  30  from  bottom 
insert,  1  vol.  of  concentrated  sulphuric  acid,  at 
11°  and  a  pressure  of  Qm.  757,  absorbs  exactly 
one  volume  of  C  O2.  (Persoz,  C.  R.,  1841,  12. 
513.) 

*  The  items  marked  with  an  asterisk  have  been  pointed 
out  to  me  as  apparent  errors  ;  they  all  occur  in  the  original 
authorities.  F.  II.  S. 


Page  145,  col.  1,  lines  32  -  35.  The  statement 
concerning  basic  chloride  of  aluminum  is  incor- 
rect. Soluble  compounds  as  basic  as  All  Cli, 
4  A12  Os  have  been  obtained  by  Ordway. 

Page  156,  col.  1,  line  24  from  bottom,  for 
"  one  "  read  three. 

Page  161,  col.  1,  line  42,  for  "  one"  read  three. 

Page  195,  col.  1.  Transpose  lines  32  and  33  to 
their  proper  place,  above  line  16  from  bottom. 

Page  216,  col.  1,  line  23  from  bottom,  for 
"  carbonate  "  read  chromate. 

Page  216,  col.  2,  line  7,  for  "zinc"  read 
silver. 

Page  237,  col.  1,  line  28,  for  "  C*  H  Na"  read 


age 

H  N 


Page  337,    col.   2,  line  22,  for  "  0.401  "  read 
1.401. 

Page  375,  col.   1,   lines  12  and  16   from  bot- 
tom, for  "  6  "  read  2. 

Page  382,   col.   1,    line    17,   for   "  1.27  "  read 
1.37. 

Page  382,  col.  1,  line  37,  for  "arsenic"  read 
arsenious. 

Page  414,  col.  1,  line  25,  insert,  Easily  soluble 
in  wood-spirit. 

Page  582,  col.  1'.    Instead  of  lines  1  to  4  from 
bottom,  read 

570     .....     1.778 
580  1.780 

590  1.781 

600     .....     1.782 

(Anthon,  J.  pr.  Ch.,  1836,  7.  70.) 
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